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FEATURES AND ORGANIZATION 


Key Features 


© Comprehensive step-by-step contemporary procedures of the face and neck 
@ Accessible, easy-to-grasp, first-person narrative teaches concepts based on real cases and experiences, making the surgical 


procedures tangible and easy to understand 


@ Over 3000 illustrations including an extensive number of drawings and before and after photographs help clarify important 
concepts and techniques and show the dramatic results that can be achieved 
@ Videos showing the author performing the procedures discussed in the book bring the surgeries to life 


Organization 


Chapter l: The Aging Face—addresses the intrinsic and extrinsic 
aging changes of the aging face. 


Chapter 2: Evaluation of the Cosmetic Facial Surgery Patient: 
The Art of the Consult and the Office Patient Experience— 
describes keys to successful consultation including patient com- 
munication, choosing the right patient, and how to say “no”; the 
preoperative appointment, the day of surgery, and post-surgery 
follow-up. 


Chapter 3: Facelift (Cervicofacial Rhytidectomy)—addresses 
the history of facelift surgery, facelift anatomy, patient selection, 
determining status for potential cosmetic facial surgery, pre- 
operative consultation work-up, facility, instrumentation, the day of 
the surgery, anesthetic considerations, facelift procedure, SMAS 
techniques, postoperative care, short scar/weekend facelift, simul- 
taneous laser skin resurfacing, concomitant or ancillary procedures, 
revision facelift surgery, complications and their prevention, post- 
surgical revision, and the informed consent procedure. 


Chapter 4: Brow and Forehead Lift: Form, Function, and 
Evaluation—detailed evaluation, treatment, and complications of 
open (transfollicular subcutaneous) and endoscopic brow and 
forehead lift techniques, with the relative indications for each 
procedure. 


Chapter 5: Cosmetic Blepharoplasty—looks at orbital anatomy, 
aging conditions of the eyelids and periorbital areas, diagnosis and 
patient selection, treatment planning, preoperative marking, surgi- 
cal preparation and anesthesia, instrumentation, upper-eyelid 
incision, lower-eyelid blepharoplasty, alternative treatments, Asian 
blepharoplasty, canthopexy techniques, and complications. 


Chapter 6: Rhinoplasty—covers contemporary rhinoplasty 
topics, including anatomy, examination and consultation, treatment 
planning, external versus endonasal technique, incision and grafting 
options, open and closed rhinoplasty, and complication recognition 
and management. 


Chapter 7: Facial Implants—looks at midface cheek, chin, 
mandibular angle, temporal and custom facial implants, including 
implant selection, preoperative planning, surgical placement, 
postoperative care, and complications. 


Chapter 8: Cosmetic Otoplasty and Related Cosmetic Ear 
Surgery—addresses ear deformities and the two techniques that 
can be applied to the most common ear deformities, the Davis 
and Mustardé procedures, and also looks at earlobe reduction, the 
repair of torn and gauged earlobes, complications in earlobe repair, 
and keloid excision. 


Chapter 9: Neuromodulators (Neurotoxins)—looks at 
botulinum toxin A, including its history, physiology, clinical usage, 
and contemporary clinical usage of all common treatments in the 
upper, mid, and lower face and neck, as well as ancillary uses 
for hyperhidrosis, migraine headache, TMJ, and myofascial pain 
disorders. 


Chapter 10: Injectable Fillers: Lip Augmentation, Lip Reduc- 
tion, and Lip Lift—looks at contemporary injectable facial fillers, 
including their composition, indications and use in the upper, mid 
and lower face and related anatomic structures such as lips, folds, 
brow, teartrough, cheek, nose, and jowl with related local anes- 
thesia techniques. Also details recognition and treatment of com- 
plications including intravascular injection, filler reversal with 
hyaluronidase, infection, and granulomas. 


Chapter Il: Cosmetic Lip Surgery: Lip Anatomy and Histol- 
ogy—looks at cosmetic surgical lip techniques including subnasal 
lip lift and lip reduction including diagnosis, treatment options, and 
complications. 

Chapter 12: Lifetime Skincare—looks at the anatomy and his- 
tology of healthy and aging skin and details products and treatments 
to reverse aging and maintain youthful skin. 

Chapter 13: Laser Skin Resurfacing—looks at traditional and 
fractional laser skin resurfacing and details patient selection, treat- 
ment options of light, medium, and aggressive techniques, pre- and 
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postoperative care, and recognition and treatment of resurfacing 
complications. 


Chapter 14: Chemical Peel—details the art and science of 
chemical peeling including patient selection, pre-treatment, 
treatment, post-treatment, and recognition and treatment of 
complications. 


Videos 


Chapter 3 

Facelift (Cervicofacial Rhytidectomy) 
Avoiding facelift problems 
Short-scar facelift (Parts | and 2) 
Comprehensive facelift (Parts 1—3) 


Chapter 4 

Brow and Forehead Lift 
Endoscopic brow and forehead lift (Parts 1—3) 
Transfollicular, subcutaneous brow and forehead lift 
Transfollicular, subcutaneous brow and forehead lift (revision 


surgery) 


Chapter 5 

Cosmetic Blepharoplasty 
Upper and lower CQ,  laser-assisted blepharoplasty 
Subciliary lower blepharoplasty 
Ellman radiowave upper blepharoplasty 


Chapter 6 
Rhinoplasty 
Open rhinoplasty 


Chapter 7 

Facial Implants 
Extra-large submalar implant placement 
Submental placement of silicone chin implant 
Intraoral silicone chin implant placement 
Mandibular angle implant placement 
Temple implant placement 


Chapter 8 

Cosmetic Otoplasty and Related Cosmetic Ear Surgery 
Davis and Mustardé otoplasty 
Earlobe repair 


Chapter 9 

Neuromodulators (Neurotoxins) 
Botox marking and three areas 
Botox to DAO, mentalis, platysma, and upper face 
Botox to glabella, bunny lines, and lateral canthus 


Bonus Videos 


Ellman removal of large mole upper lip 
Ellman removal of multiple lesions 

Iridex 940 laser to vascular lip lesion 
Vascular laser to lower lip vascular lesion 


viii 


Chapter 15: Management of Cervicofacial Fat—details the 
nuances of face and neck fat including anatomy and treatment 
options such as cervicofacial liposuction, buccal fat pad reduction, 
fat transfer techniques, and submentoplasty. 


Botox to gummy smile 

Botox to lipstick lines 

Botox touchup for “Spock brow” 

Dysport marking and three areas of injection 
Dysport injection to masseter muscles 
Reconstitution of Botox, Xeomin, and Dysport 


Chapter 10 


Injectable Fillers 
Botox and filler injection to glabella 
Filler rhinoplasty and chin augmentation 
Filler rhinoplasty 
Radiesse to nasolabial folds 
Restylane filler to upper and lower lips 
Restylane injection to nasolabial folds 
Voluma injection to cheektrough and nasolabial folds 


Chapter | | 
Cosmetic Lip Surgery 
Subnasal lip lift 


Lip-reduction surgery 
Permalip silicone lip implant 


Chapter |3 


Laser Skin Resurfacing 
Aggressive CO, and Active FX laser 
CO, Lite and Active FX to neck 
CO, Lite over facelift 
Deep FX CO, laser to scar on patient with pigmented skin 
Iridex 940 laser to facial telangiectasias 


Chapter 14 
Chemical Peel 
TCA peel 


Chapter I5 

Management of Cervicofacial Fat 
Facial liposuction, buccal fat reduction, and submentoplasty 
Fat transfer to face 


Writing a comprehensive cosmetic facial surgery textbook for the 
world’s largest medical publisher is a once in a lifetime opportunity 
and my first edition was truly that. When asked to write a second 
edition 5 years later, by the plastic surgery department of Elsevier, 
| realized that | had a “twice in a lifetime opportunity” and jumped 
at the chance. It did not take long to remember how hard it was 
to write this text the first time. In the last edition, | wrote hundreds 
of thousands of words and produced 3000 pictures. Now that | 
am back into the writing mode, it makes me wonder how | did it 
the first time! 

This second edition is different from the first edition in numer- 
ous ways. First of all, most of my chapters have been totally 
rewritten and new pictures have been used. This, in essence, Is 
truly like writing an entirely new text and this has been my goal. 
The reason to write a second edition of a text is multifactorial and 
includes: new advances in the field, increased knowledge by the 
author(s), and updated descriptions and images that were not 
present in the first edition. There is no reason to write a second 
edition of a text that is just a warmed-over copy of the first edition. 
| can personally guarantee this is primarily new content throughout. 
| personally wrote |3 of the |5 chapters and thank my dear friends 
Angelo Cuzalina, MD, and Suzan Obagi, MD, for their chapter 
contributions as well as my other friends who are leaders in their 
respective specialties for their commentaries. One of the goals of 
this edition was to Include more author and specialty diversity and 
| am happy to have some of the best and well-known surgeons In 
the world as contributors to this text. The specialties included in 
this author list include: plastic surgery, facial plastic surgery, oculo- 
plastic surgery, oral and maxillofacial surgery, and dermatology, 
which mirrors the primary specialties involved in contemporary 
cosmetic surgery. 

The other main goal of this text was to continue the picture-rich, 
step-by-step descriptions of the various cosmetic procedures. | am 
very proud of how this book has turned out and what went into 
it. | began the rewrite with the facelift chapter, which itself took 4 
months to complete. This chapter has over 60,000 words and 400 
new images and at the risk of sounding boastful, | have never seen 
a more photographically comprehensive facelift chapter in any 
textbook, and | am proud of this effort. My total commitment 
involved almost |2 months of typing and creating pictures and 
videos. 

Honesty is required from all authors and | have put forth great 
effort to make this book relevant to mainstream cosmetic facial 
surgery. It is Impossible to describe every single way to perform 
each operation and | have attempted to describe “best practices” 
that are safe and effective and used by experts. This does not imply 


PREFACE 


that my way is the only way or that some of my opinions cannot 
be disputed. The procedures described and the detail included are 
a result of 30 years of facial surgery practice and analyses of 
thousands of procedures to find the safest methods with the most 
predictable outcomes. 

Another of my goals for this text is to make it applicable for all 
levels of surgeons. For residents and novice surgeons my aim Is 
for this book to be a guide that can coach them through all the 
steps of diagnosis, surgery, and complication management for safe 
surgery with predictable outcomes. For intermediate and advanced 
surgeons, my aim is that it will serve as a refresher, reference book, 
and hopefully, introduce new contemporary techniques. 

| have put my heart into the fabric of this textbook and want it 
to represent my life's work and commitment to cosmetic facial 
surgery. lo that end, | want to thank my numerous contributors 
for their expert commentary and writing. 

| hope this text becomes worn and tattered from your continual 
reference and that it assists you in the wonderful journey of cos- 
metic facial surgery. 

Always be a teacher, always be a student. 
JOE NIAMTU, Ill, DMD, FAACS 
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Numerous times a day the average cosmetic surgeon will deal with 
patients who are unhappy with their aging. | tell these patients that 
“aging Is a privilege denied to many.” What is equally important is 
how the patient is “handling” their aging. A 60-year-old patient who 
wants to look 30 Is unreasonable, while a 60-year-old patient who 
wants to look as good as they can for 60, Is very reasonable. A big 
part in a surgeon having good outcomes is picking the right patients. 
Cosmetic facial surgery is very popular in our culture and body 
dysmorphic disorder (BDD) Is very prevalent. A normal and bal- 
anced cosmetic surgery patient can be a pleasure to work with. 
However, a patient with BDD can be a nightmare both clinically 
and legally. This type of patient cannot accept aging and their entire 
psyche revolves around narcissism and pathologic body image 
and wellbeing. Acquiring the ability to avoid this type of patient is 
a true skill. 

Aging is a physiologic process of the body in the response to 
the passage of time. Since the beginning of time, people have 
sought treatments to retard or reverse aging, to no avail. Aging can 
be accelerated by both intrinsic and extrinsic factors and it cannot 
be stopped or reversed, but it effects can be mitigated. 

It is imperative that cosmetic surgeons fully understand the 
pathophysiology of aging, and educating patients about aging helps 
them appreciate the process and basis for rejuvenation. Although 
we do know much about aging, in reality, we know relatively little. 
Most textbook descriptions of facial aging are very mechanical and 
relate to loss of volume and support. Although these are factors 
and important to aging reversal through cosmetic surgery, there 
are many other intrinsic factors that make aging happen. 

As most cosmetic facial surgery patients are female, the nuances 
of metabolic aging influences are significant. Menopause produces 
decreased estrogen levels with elevated androgen levels, which 
contribute to epidermal and dermal changes. The decrease in basal 
metabolic rates (in men and women) facilitates weight gain and fat 
distribution in unwanted places such as thighs, abdomen, hip, 
buttocks, face, and neck. Add the ravages of childbearing to the 
skin and muscle and it is easy to understand the aging process in 
females. Subcutaneous fat also decreases, which affects the support 
of the skin. The face and neck are rich in glandular structures, which 
are less frequently discussed in volume loss but are probably 
moderate contributors. Skeletal muscles can undergo 50% atrophy 
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with aging, and osteoporosis plays a key role in bone resorption, 
as the majority of women in their fifth decade are osteoporotic. 
Osteoporotic changes also occur in males and in both sexes 
contribute to facial skeletal and dental resorption. As the facial 
skeleton shrinks, even more soft tissue support is lost (Fig. |.1). 
Bone in the aging face is more prone to resorption in specific areas 
such as the orbital rims, maxilla and piriform region and anterior 
mandibular and pre-jowl regions (Fig. |.2). In addition to this, liga- 
mentous attachments from bone to soft tissue tether the overlying 
soft tissue and contribute to hollowing when bone loss drags down 
the soft tissue anatomy. 

One unique factor to facial aging is that in most cultures the face 
is exposed. Clothes can masquerade somatic aging but the face, 
neck, and hands give tt all away. 

As with all other theories or processes, surgeons and anatomists 
argue about what exactly happens during aging. While most sur- 
geons agree that atrophy, ligamentous laxity, and ptosis are causative 
factors, others argue against this. It is universally agreed, however, 
that aging is a gradual process of structural weakening and tts clinical 
effects begin in the third decade and progress throughout an 
individual's lifetime. Aging is basically a process of deflation similar 
in the transition from the grape to the raisin (Fig. 1.3). 

Babies and toddlers have full rounded faces with full convex 
contours. This is, in part, from the small skeleton supporting 
the generous fat compartments in infancy. Adolescence includes 
rapid but disharmonious growth of bone, cartilage, muscle, and fat, 
which produces a sometimes awkward appearance in the preteen 
years. Through the teen years, puberty produces secondary sexual 
characteristics including rapid growth phases, which produce 
hereditary but predictable and distinguishable facial changes. Middle 
age brings the onset of aging changes that progress until death (see 
below). The cycle of aging is such that infants have large orbits and 
smaller maxillae, which make their midfacial characteristics resemble 
an aged person. As the midfacial skeleton grows, the infant takes 
on the midface of youth. Continued aging produces widening of 
the orbits and maxillary and piriform resorption, which makes the 
aged person resemble an infant. Truly the cycle of life. While some 
parts of the facial skeleton resorb with age, some areas such as the 
mandible enlarge, underlining the multifactorial and dynamic 
changes that contribute to the aging facial skeleton. 
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Fig. 1.1 Bone resorption accounts for many aging changes. The 
arrows show regions that commonly atrophy thus affecting overlying 
soft tissue anatomy. 





Fig. 1.2 Comparing the osseous skeletal changes with overlying soft 
tissue aging. The loss of support of the soft tissue contributes to the 
volume loss of aging and is common in the shaded regions of the facial 
skeleton. 


The youthful face is tapered like an upside down egg, due to 
the distinct volume and tight tissue retention (Fig. |.4A). The aging 
face Is more of a reverse taper, similar to a right-side up egg, due 
to the descent of volume and fat compartment changes (Fig. | .4B). 

Aging changes are not only from volume loss and support 
changes but also due to intrinsic and extrinsic factors (Box |.1). It 
is interesting that biologic aging can sometimes exceed chronologic 
aging, and we all know 45-year-olds who look 60 or the inverse. 
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Fig. 1.3 The grape transforming to a raisin symbolizes skin aging and 
the loss of volume in facial aging over a lifetime. Intrinsic factors and 
extrinsic factors such as lifestyle choices can accelerate the process. 


Box l.l Comprehensive aging factors 


Intrinsic aging factors Extrinsic aging factors 


Cellular senescence Ultraviolet radiation 


Environmental factors 
(ozone, etc.) 


Decreased proliferative capacity 
Decreased cellular DNA repair 
capacity Tobacco use 
Chromosomal abnormalities Ethanol abuse 
Hormone reductions Gravitational effects 
Gene mutation Elasticity changes 


Hard, soft, and dental structure loss Emotional stress 


Fig. |.5A shows a career truck driver with obvious accelerated 
actinic damage on the driver's side that is exposed to more sun 
and wind and Fig. |.5B shows a 65-year-old female with both 
hereditary and acquired aging (intrinsic and extrinsic). 

Lifestyle and hereditary factors are significant contributors to the 
aging equation. Some aging factors are controllable, while others 
are not. Studies of monozygotic twins have revealed that aging is 
affected greatly by environmental and lifestyle factors, as measured 
by physical appearance. The factors that exert the greatest influ- 
ence seem to be substance or alcohol abuse, sun exposure, and 
emotional distress. These aging changes are shown with support- 
ing images in the various procedure chapters. An excellent descrip- 
tion of cutaneous aging is presented in Chapter | 2. 

In the first textbook | wrote, Dr. Tom Faerber contributed a 
chapter on facial aging and performed an interesting study where 
he obtained computed tomography (CT) scans on his 9-year-old 
daughter, 42-year-old wife, and 75-year-old mother-in-law, to 
compare aging changes. Of particular note is that the youthful face 





Fig. 1.4 The youthful face is the shape of an upside down egg as the majority of the volume is in the midface with a tapering lower face (A), while 
the aging face has volume loss and descent of tissues with loss of the taper. This inverses the facial volume with the fullness on the lower face and 


jawline like a right-side up egg (B). 


is convex, while the aging face is concave due to fat atrophy, muscle 
atrophy, gravitational and ptotic changes (Figs. 1.6-1.8). A pattern 
of muscle atrophy was demonstrated in the masseter and buccina- 
tors muscles in the oldest family member. The parotid gland 
maintained its volume, whereas the surrounding perimuscular and 
subcutaneous fat showed atrophy. Fat and muscle atrophy in the 
temporal, buccal, and malar regions were also seen and contribute 
to the concavities in those regions that develop with age, as evi- 
denced in the progressive CT scans. This is evidence-based data 
that shows facial aging transformations from convex to concave. 
Although osseous volume loss is a big component of midfacial 
aging, some studies show osseous volume increases in the 
lower face. 


Regional Facial Aging 


The most logical means of addressing facial aging and rejuvenation 
is to start at the top and work downward in an orderly progression 
during the consultation, and discuss the diagnosis and treatment of 
each unit. 


Skin 


The most plentiful facial tissue is skin. The facial skin, like the 
exposed hands, rarely gets respite from the ravaging effects of 
the environment. Photodamage from sun exposure is especially 
harmful and, coupled with extrinsic factors such smoking, can 
accelerate the effects of aging. 
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Fig. 1.5 (A) This career truck driver exhibits advanced aging on the left 
side of his face that corresponds with the increased exposure from sun 
and wind on the driver's side of his truck. (B) This patient has severe 
wrinkling, which she says runs in her family. She is also a long-time 
smoker and sun enthusiast. 


Photodamage describes aging changes of the skin from chronic 
ultraviolet (UV) light exposure. Cumulative photodamage can be 
seen In almost every patient by comparing the sun-exposed and 
sun-protected areas of skin. The most obvious clinical cutaneous 
aging changes Include markedly increased skin roughness, mottled 
hyperpigmentation, loss of elasticity, wrinkling, and sallowness. 

Genetic contributions to skin aging result in numerous biochemi- 
cal, histologic, and physiologic changes. These changes include a 
reduction of vascularity, increased dermal/epidermal thickness, 
collagen changes, proteoglycan and dermal cellularity, and loss of 
elastic fibers. 

Photoaging causes functional and anatomic modifications in the 
exposed regions. Ultraviolet B (UVB) radiation produces direct 
damage on the DNA of skin cells and also modulates the activity 
of cytokines and adhesion molecules. Ultraviolet A (UVA) radiation 
initiates the formation of reactive oxygen species (ROS), which also 
damages nuclear and mitochondrial DNA and activates matrix 
metalloproteinases (MMPs). 
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Box |.2 Pathologic changes of photodamaged skin 


e Thickened more basket-woven stratum corneum 
e Thinner more atrophic epidermis 

e Epidermal atypia 

¢ Irregular melanin dispersion in the epidermis 

e Decreased glycosaminoglycans in the dermis 

e Abnormal-appearing elastic fibers in the dermis 


Histologically, the effects of skin photoaging include epidermal 
thickening, keratinocyte atypia, loss of polarity, and increased 
melanogenesis (Box |.2 and Fig. 1.9). A fragmented and 
disorganized dermal fibrillar network is present and forms amor- 
phous groups. Collagenous changes occur in the appearance 
of fragmented collagen fibrils, senescent fibroblasts, loss of func- 
tion of glycosaminoglycans, and alterations in the cutaneous 
microvasculature. 

Contributing to exogenous skin aging is the decrease in skin 
functions that occur with age. These include decreases in cell 
replacement, injury response, barrier function, sensory perception, 
immune and vascular responsiveness, thermoregulation, sweat 
production, sebum production, and vitamin D production. The 
dermis is thicker on areas of the face that are less mobile (e.g., 
forehead and nose) and thinner on areas of the face with increased 
movement (e.g., lower eyelids). 


Upper Facial Aging 
Hair 


Aging in the scalp manifests as the pigment changes of graying, 
thinning, hair shaft fragility, pattern baldness, and recession. These 
changes are largely genetically controlled and less at the mercy of 
the environment compared with the skin. Additionally, “hair aging” 
is less of an indicator of age, as some 20-year-olds lose their hair, 
while some /O0-year-olds have a full head of thick hair. 

The aging scalp is treated surgically with follicular grafts, flaps, 
etc. More recently, robotic-assisted transplantation has become 
popular and is eliminating the need for large occipital scalp scars 
from harvest. The medical treatment of hair loss, although in its 
infancy, may overcome surgical treatments in the lifetime of many 
of the readers of this text. Bimatoprost (Latisse, Allergan Inc., 
Irvine, CA) is a glaucoma medication that has been scientifically 
shown to make eyelashes thicker, darker, and longer, and at the 
time of this writing, is in clinical trials for scalp hair growth. Minoxidil 
is a topical alopecia treatment drug that produces vasodilation of 
the hair follicle. Patients taking this drug for blood pressure devel- 
oped increased hair growth as a side-effect and this was eventually 
accepted by the Food and Drug Administration (FDA) for pattern 
baldness. Finasteride is a medication taken in tablet form originally 
used to treat benign prostatic hypertrophy. It is a 5-alpha (5)- 
reductase inhibitor, which blocks the conversion of testosterone to 
dihydrotestosterone, the latter being toxic to hair. This drug is FDA 
approved for male pattern baldness only and causes birth defects 
in pregnant females. 





Fig. 1.7 The facial anatomy of a 42-year-old female (+CT scan). 


Forehead and Brow 


Younger people have smooth foreheads. Photodamage with the 
resultant skin changes, tissue ptosis, osseous changes, and gravity 
contribute to brow and forehead changes. 

Although some people, even in youth, never have elevated or 
arched brows, many do. Most youthful females have brows that 
arch at the junction of the central and lateral brow (which corre- 
sponds to the lateral pupillary limbus). The youthful male brow lies 


at or slightly above the superior orbital rim. Due to the aging 
changes, coupled with the atrophic changes in the brow fat and 
upper periorbital complex, the brows descend in many people. 
This manifests as lateral hooding and or generalized ptosis, which 
gives the appearance of smaller eyes (Fig. |.10). In severe cases, 
the eyebrow sits on the lashes. A ptotic brow associated with the 
upper periorbital changes produces a sad and tired appearance. 
Due to this, many females go through their waking hours subcon- 
sciously raising their brows, which further compounds the problem 
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Fig. 1.8 The facial anatomy of a 75-year-old female (+CT scan). 


Fig. 1.9 (A) Hematoxylin and eosin stain (H&E) of healthy skin showing normal stratum corneum, normal epidermal thickness, no atypical 
epidermal cells, normal rete ridges, healthy collagen bundles. (B) H&E of photodamaged skin showing thinning of the epidermis, flattening of the 
rete ridges, and solar elastosis in the dermis. (Courtesy of Dr. Jonhan Ho, Assistant Professor, University of Pittsburgh Medical Center.) 





Fig. 1.10 A patient with brow and upper-lid changes before and after subcutaneous browlift. 


of flexed muscles and brow skin wrinkling. Any surgeon who 
performs browlift surgery can attest to the difficulty of getting some 
females to relax their brow for a preoperative photograph, or 
when looking in a mirror. 

The treatment for brow and forehead ptosis is endoscopic or 
open brow techniques. Unfortunately, many patients who are 
candidates for a browlift end up with blepharoplasty. This can 
worsen the aging sign by further pulling down of the brow. The 
correct diagnosis of brow and forehead ptosis is paramount in 
aesthetic rejuvenation. Surgeons who perform blepharoplasty but 
not browlifting have an ethical responsibility to refer potential 
browlift patients for consultation with a surgeon experienced in 
browlifting, for fair and accurate diagnosis. 

The frontalis is the only elevator of the brow and is opposed 
by numerous depressor muscles, including the procerus, corruga- 
tor supercilii, orbicularis, and depressor supercilil. Wrinkles in the 
skin run 90 degrees to the underlying muscles, so continual flexing 
of the frontalis muscles creates horizontal forehead rhytids. Popular 
parlance refers to the vertical glabellar rhytids as the “I 1” if two 
furrows, or a “I | |” if three furrows. Treatment of glabellar rhytids 
includes injectable neuromodulators, injectable fillers, radiofre- 
quency nerve ablation, laser skin resurfacing, and muscle disruption 
with concomitant browlift. 


Upper Eyelids 
The upper lids are inseparable from brow and forehead aging, as 
the ptotic brow enhances upper-lid skin redundancy. The upper- 
eyelid skin is extremely thin, and aging and photodamage lead to 
the redundant and crinkly looking skin, known as dermatochalasis. 
Due to the weakening of the orbital septum, the upper periorbital 
fat protrudes and produces aged contours. In some patients, the 
lacrimal gland becomes ptotic and can obstruct the upper-eyelid 
sulcus. Laxity in the orbicularis retaining ligaments in both the upper 
and lower eyelids also contributes to this process. The youthful 
eyelid consists of a slight upward slope from medial to lateral and 
weakening of the lateral canthal support produces a downward 
slant of the eyes. Fig. 1.9 shows upper-eyelid aging changes. The 
continual flexing of the orbicularis oculi muscle causes lateral canthal 
(crow's feet wrinkles), which also contribute to upper facial aging. 
The skin wrinkles are horizontal to the circular underlying muscle. 
The treatment of upper-eyelid aging includes blepharoplasty, 
brow and forehead lifting, and skin resurfacing. 


Midfacial Aging 


Lower Eyelids 


The lower-eyelid complex is one of the biggest contributors to 
facial aging. The same skin and fat changes discussed in the upper 
lid apply to the lower lids. Also, the medial and lateral canthal 
tendinous attachments become weakened and contribute to 
lower-lid laxity. This can manifest in increased scleral show and 
lateral canthal rounding. The sum of these changes, coupled with 
fat protrusion, gives patients a tired and aged appearance. The 
protruding lower-lid fat compartments can cast a shadow (especially 
in overhead lighting) that patients often mistake for “dark circles” 





Fig. 1.11 Dermatochalasis and fat protrusion through a weakened 
orbital septum produce an aged and tired appearance of fat bags. This 
patient was treated with transconjunctival blepharoplasty and periorbital 
laser skin resurfacing. 


though It is not a result of pigmentation. True pigmentation changes 
can occur from actinic damage, hemosiderin deposition, or are 
hereditary. 

The upper face frequently presents with aging changes before 
the lower face and it is common for younger patients to present 
for cosmetic consultation for their “tired look” (Fig. |.1 1). Most 
patients need eyelid surgery at a younger age than facelift surgery. 

The nasojugal groove is the depression that represents the 
transition between the lower lid, malar fat pad, and lateral nose. 
The lower-lid aging changes and the descent of the malar fat pad 
expose the bony inferior orbital rim and accentuate the nasojugal 
groove, which is also called the tear trough deformity. The tear 
trough can be treated with injectable fillers, fat, and lower-lid fat 
transposition. Laser skin resurfacing or chemical peeling can also 
improve this region. Tear trough silicone implants are a less frequent 
option. 


Cheeks 


The cheeks are the foundation of the midface and basically are 
composed of the malar fat pads. In youth, the malar fat pads are 
full and in a superior and somewhat lateral position. With aging, 
the fat undergoes atrophy and the malar fat pad becomes ptotic 
with underlying osseous resorption (Fig. |. 12). 

In youth, the skin is held taut over the bone by several types of 
retaining ligaments. The taxonomy of these connective tissue 
structures varies. Some anatomists describe “osteocutaneous’” liga- 
ments that represent fibrous bands with osseous (periosteal) 
origins and dermal insertions. The zygomatic and mandibular 
retaining ligaments are representative of “true” osteocutaneous 
retaining ligaments. The masseteric ligaments attach from muscle 
to dermis. 
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Fig. 1.12 (A) The position of the youthful malar fat pad. (B) The author’s 8-year-old son; (C) the author at 56 years of age; and (D) the author's 
father at 83 years of age. Progressive hard and soft tissue atrophy, ptosis and volumetric aging changes are evident and predictable across a family 
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Fig. 1.13 The true ligaments and other connective tissue connections 
that support and stabilize the soft tissues of the face. SMAS, the 
superficial muscular aponeurotic system. 


An additional support system is formed by the coalescence of 
the superficial and deep fasciae and referred to as septae and 
adhesions. These “soft tissue to soft tissue” retaining structures 
occur in the temple and lateral orbit. All of these structures lend 
support against gravitational forces (Fig. 1.13). 

It is of note that, clinically, the zygomatic and mandibular liga- 
ments must be transected to truly free up the subcutaneous plane 
from the deeper planes during facelift surgery (Fig. 1.14). The 
zygomatic ligaments are also referred to as McGregor’s patch and 
represent a resistant region of dissection in the cheek. This is a 
vascular area, which is also referred to as the “bloody gulch.” 


8 


"8 


_ ae | 





Fig. 1.14 A representation of facial ligaments. The osteocutaneous 
retaining ligaments, such as the zygomatic (1) and mandibular (2), 
originate on bone and insert on dermis. Cutaneous ligaments such as 
the masseteric retaining ligament (3) and the parotid retaining ligament 
(4) are thickenings of connective tissue that join deeper soft-tissue 
structures to the dermis. Collectively, these ligaments support the facial 
structures and may be violated during facelift dissection. 


Weakening of the all of the aforementioned ligaments also 
contributes to tissue descent, including the malar fat pads and 
buccal fat pads. In essence, the cheeks become the jowls (Fig. 
|. 15). These volumetric and gravitational midface changes, coupled 
with photodamage, loss of tooth structure, and skeletal changes, 
all contribute to the drawn, gaunt, or hollow midface. 

A youthful lower-lid and cheek complex has a single convexity 
configuration. The aging midface, due to the protrusion of lower-lid 
fat and cheek ptosis develops a dual convexity configuration (Fig. 
|. 16). Midface aging is treated with facial implants, injectable fillers 
and fat, midface lifting procedures, and skin resurfacing. 





Fig. 1.16 (A) A youthful profile has a single convexity configuration, 
while (B) the aging face due to midfacial and lower-lid senescent 
changes has a double convexity configuration. 


Nasolabial Folds 


The nasolabial fold is a very unique structure as it is one of the 
earliest signs of aging and is disdained by most people early on in 
their life. It is also a very unusual structure, as it is absent at birth, 
present at death, and diminished with facial nerve damage. There 
IS a saying In cosmetic surgery that despite all technology and 
advances, the nasolabial fold “remains undefeated.” 

The aforementioned midfacial changes and related ptosis 
produce a deepening of the nasolabial folds. Maxillary skeletal 
regression and loss of dental vertical dimension are also contribu- 
tors. The dermal muscle insertions of the levator labii superioris, 
zygomatic major/minor, and the risorius cross the superficial 
muscular aponeurotic system (SMAS) to form the nasolabial fold. 
The nasolabial fold is also formed by the muscular SMAS (modiolus) 
and the nonmuscular SMAS (subcutaneous tissue and fat). A 





A 
F 


muscular and tonic modiolus and SMAS supports the nasolabial fold 
in youth. The SMAS also supports the buccal fat pad and holds it 
in place, which prevents forward protrusion that contributes to 
a deep (concave) nasolabial fold. The loss of muscle tone of 
the modiolus and SMAS with the resultant ptosis contribute to the 
deepening of the nasolabial fold with aging. This, along with the 
overlying fat and dermal atrophy and osseous resorption, contrib- 
ute to the gradual deepening of the nasolabial fold over time. With 
the weakening of the cheek-retaining ligament system, the malar 
tissues become ptotic, but fat cannot “cross” the nasolabial fold due 
to the dense fascia to dermis adherence within the fold. This 
bunched up tissue lies lateral to the fold, making it deeper. 


Nasal Aging 


The youthful nose possesses a well-defined dorsum, a well-defined 
tip with good projection and a nasolabial angle of 90-1 10 degrees. 
The aging nose undergoes a gradual ptosis for numerous reasons, 
including the weakening of the junction of the nasal bone and 
cartilage interface, which results in nasal tip droop. Laxity of the 
supporting intercartilaginous fibers, fat atrophy in the upper lip, as 
well as alveolar and perinasal bone loss, contribute to nasal ptosis. 
As the soft tissue atrophies in the region of the anterior nasal spine, 
the medial crura footplates become retrodisplaced. Ptosis also 
occurs as the relationship of the upper and lower cartilages weakens 
over time with a gradual dehiscence of supporting ligamentous 
structures. Age-related changes in the nose are usually related to 
overgrowth of the nasal tip cartilage or skin. Any change than 
disrupts the proper proportions of the nose can affect its appear- 
ance. Cartilage makes up the lower-half of the nose and the 
lower-third is prone to enlargement with age. The two lateral crus 
of the lower lateral cartilages are the main contributors to the 
classic bulbous nasal tip that enlarges over time. Cartilage enlarge- 
ment cannot only make the nasal tip bigger, but can also cause it 
to grow In a downward (ptotic nasal tip) direction. The loss of teeth 
with aging, along with nasal tip enlargement or ptosis, can create 
the appearance of the nose touching the chin. 
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Swelling or growth of the sebaceous glands on the nasal skin 
can also occur with age, but is more commonly associated with 
excess alcohol consumption. WC Fields had the classic example of 
sebaceous hyperplasia or rhinophyma, where skin in the nasal tip 
enlarges and becomes red and lumpy because of the overgrowth 
of sebaceous glands below the surface. Enlargement of the nose, 
whether from skin, cartilage, or bone, can be treated by rhinoplasty 
and rhinophyma is treated with laser or radiowave ablation. Nasal 
airflow patterns are also altered with aging. 


Ears 


The external ear reaches 85% of growth by 3 years of age and is 
fully grown by 7-8 years of age. The earlobes become wrinkled, 
lose volume, and appear to enlarge in some patients. Continued 
growth of the external ear is controversial. The aging ear is treated 
with skin resurfacing, earlobe reduction, and filler injection to 
volumize senescent lobules. 


Lower Face 
Perioral Region 


Perioral aging is a significant contributor to looking “old.” The 
corners of the mouth turn downward from cheek ptosis and loss 
or dental vertical dimension as well as soft changes in the lips. 
Prominent buccolabial folds (marionette lines or drool lines) 
develop lateral to the oral commissures. The lips become thin from 
fat and muscle atrophy and the vermilion border diminishes. Verti- 
cal upper and lower lip rhytids develop, especially in females. The 
loss of muscle tone and atrophy of the lip elevators, depressors 
and modiolus allow this “sling’-like anatomy to weaken and 
produce generalized loss of lip support. The youthful upper lip is 
shorter, fuller and curvaceous while the senescent lip becomes 
elongated and flat (Fig. |.1 7). The mentalis muscle, which is partially 
responsible for lip competence, is subject to ptosis and atrophy, 
producing changes in the lower lip and chin. Skeletal maxillary and 
mandibular bone and alveolar resorption and the loss of dental 
structure are also strong contributors to the aging perioral region 


(Fig. 1.18). 


Jowls 


As described in Chapter 3, a series of ligaments keep the facial 
tissues taut In youth and the laxity associated with aging allow cheek 
and jowl ptosis (Fig. |.!9). In youth, a tight well-defined mandibular 
border is present. With aging, the combination of ligamentous 
laxity from the masseteric cutaneous and mandibular ligaments, 
photodamage, midface descent, and weight gain, obscures the 
mandibular definition. Jowling is a result of ptotic fat compartments, 
as well as the buccal fat descent and the overlying skin changes. 
Superior and inferior jowl fat compartment position change is seen 
in patients with ptotic jowls, suggesting a shift of volume inferiorly. 
Dehiscence of the mandibular septum allows fat to flow across the 
mandibular border into the submandibular fat compartment. In 
addition, dermal muscular attachments are weak in the cheek, 
mandibular angle, and neck, which also contributes to cheek, jowl, 
and neck aging. Buccal fat is separate from jowl fat. Jowl fat is sepa- 
rate from the submandibular fat by a “septum” of connective tissue 
adherent to the mandibular body. Jowling is treated with SMAS 
facelift, liposuction, and skin resurfacing procedures. 





Fig. 1.17 The youthful lip is shorter, curvaceous and volumized, while 
the senescent lip is elongated and has loss of volume and shape. 





Fig. 1.18 Perioral aging changes seen in an 80-year-old (A) woman and (B) man. The cumulative effects of skin damage, bone loss, dental 
changes, and gravitational and atrophic changes produce loss of lip tissue with accentuated folds and jowls. (C) Severe aging changes that involve 


heredity, actinic damage, and smoking. 
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Fig. 1.19 Jowl formation is a result of weakening of the mandibular septum and the shifting of fat in the lower face as well as generalized soft 


tissue ptosis. 





Fig. 1.20 A patient with senescent and ptotic chin aging before and after facelift with chin implant. The chin implant serves to provide a new 
scaffold support as the tightened skin is redraped to provide a more youthful profile. 


Chin 

The chin and submental area undergo significant aging changes. 
Because of skin changes, fat atrophy, muscle atrophy, dental 
changes, and contributing submental anatomy, the chin can become 
quite ptotic, especially in females. Generalized weight gain with 
aging also decreases the definition of the chin. A “witches chin” 
is a term describing chin ptosis with soft tissue excess in females 
(Fig. 1.20). Loss of tone of the mentalis dermal insertions also 
contributes to chin aging. Chin aging is treated with chin implants, 
lifting procedures, injectable fillers, and submentoplasty. 


Submental Region 


The submental region is well-defined in most young people and 
numerous changes occur throughout life. Generalized fat deposi- 
tion with changes in the hyoid structure and muscular support can 
affect youthful submental sling. This produces a loss of definition 
of the cervicomental angle, fat deposition, and loss of chin definition 
with generalized fullness of the submental region (Fig. 1.21). 
Rejuvenation of this region is accomplished with chin implants, 
submentoplasty, liposuction, platysmaplasty, and facelift. 
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Fig. 1.21 A Hollywood “fat suit prosthesis” used to make actors 
appear fatter and older. The augmented regions correspond to aging 
and weight gain with face and neck fat deposition. 


Neck 


“| hate my neck” are words that cosmetic facial surgeons hear on 
a daily basis. There is no more demoralizing feature to aging 
patients than excess and floppy neck skin. Platysmal banding begins 
in the late fourth decade and results in two separate cord-like 
structures from the mandibular border extending down the neck 
(Fig. 1.22). The appearance of platysmal bands and neck fat is 
associated with dehiscence of fascia. Generalized weight gain and 
fat deposition can obscure the definition of the jaw. The aging neck 
skin and thin platysma muscle often appear to represent a single 
unit, although they are separate layers. Sagging skin Is also a strong 
contributor to the aging neck and this laxity is very evident during 
a facelift procedure (Fig. 1.23). 

Treatment options in the neck are very limited and other than 
rhytidectomy (sometimes isolated platysmaplasty and submento- 
plasty), very few rejuvenation options exist. Newer technologies 
such as suture suspension procedure and skin tightening with 
radiowaves, ultrasound waves, or dermal heating have been disap- 
pointing in improvement of excess neck skin. 

Fig. |.24 summarizes many of the soft tissue cervicofacial aging 
changes. 





Fig. 1.22 Platysma dehiscence with related neck banding and the improvement with platysmaplasty during facelift. 
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Fig. 1.24 A summary of the soft tissue changes described in this chapter. 
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The aging face 


Fig. 1.23 The extreme amount of skin excess that is repositioned and removed during rhytidectomy, underlining the contribution of skin excess to 
lower facial aging. The arrows point to excess neck skin after platysmaplasty, which translates into pre- and postauricular excess to be removed. 
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Evaluation of the Cosmetic Facial Surgery Patient 
The Art of the Consult and the Office Patient Experience 


Cosmetic surgery is a very unique specialty as it is, for the most 
part, totally elective. No one needs cosmetic facial surgery and 
very few surgeons begin their journey as “strictly cosmetic sur- 
geons.” A total cosmetic surgery practice is rare as many “cosmetic 
surgeons’ perform other procedures based on their background 
training. For instance: plastic surgeons may also cover burns, 
trauma and reconstruction; facial plastic surgeons may cover ENT 
procedures and skin cancer; oral and maxillofacial surgeons may 
cover implants and wisdom teeth; dermatologists may cover acne 
and general dermatology; ophthalmologists may cover cataracts 
and corneal surgery, etc. Some practitioners enjoy the mix and 
others only perform the non-cosmetic procedures because they 
are asked to. If a surgeon is interested in transitioning to a totally 
cosmetic surgery practice, he or she will eventually drop the ancil- 
lary procedures and progress to total cosmetics. |, personally, have 
limited my practice to cosmetic facial surgery since 2004, and there 
are certainly pluses and minuses to this. First, | love cosmetic facial 
surgery, It Is my passion and | love going to work; so for me, this 
specialization has been awesome. The only downside is that shifts 
in the economy can affect “luxury” purchases, which include cos- 
metic surgery. Other surgeons will list negatives as having to deal 
with the sometimes fickle, unpredictable, body dysmorphic, 
demanding, litigious, and elective patients, and those with unrealistic 
expectations. 

The cosmetic surgery patient is truly different to many of the 
patients presenting in residency or in a specialty practice. The 
biggest difference is that these are elective patients seeking an 
upper-class luxury. When treating a patient for trauma or malig- 
nancy, they are most frequently grateful for your skills. Cosmetic 
surgery patients, on the other hand, are totally elective and paying 
a lot of money for services they do not actually need. Fortunately, 
the vast majority of these patients have a positive outcome and are 
happy with their treatment. Many cosmetic surgery patients may 
also have significant biopsychosocial implications that complicate 
normal interaction. Some of these patients have unrealistic expec- 
tations, some are body dysmorphic, and some are undergoing 
surgery for the wrong reasons. In these cases, they may be 
unhappy with a perfectly acceptable surgical result, and this is when 
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things can get problematic. One of the best ways to become a 
great cosmetic surgeon is to choose the right patients. This is a skill 
that usually takes decades to master and will be addressed later in 
this chapter. 

There is no more important aspect of the cosmetic surgery 
experience than the initial patient consult. As they say, you never 
get a second chance to make a first impression, and the first 
impression occurs when the patient phones the office to make an 
appointment. Unfortunately, this is when a lot of patients are lost. 
Having personable, friendly, energetic staff answering the phone 
can be one of your best referral sources. Patients often tell me 
they actually saw three or four other surgeons, but the profes- 
sionalism and attitude of my staff persuaded them to come to my 
office. Many barriers between the initial phone call and the operat- 
ing room can be eliminated by an astute front-desk person. A 
compassionate receptionist can alleviate many patient apprehen- 
sions and get the client into the office. | call this staff member “the 
patient representative.” 

An exceptional patient service representative knows how to 
“answer the phone with a smile” and make patients feel comfort- 
able. The first question they ask is the caller’s name, then they use 
it frequently throughout the conversation, as people often like to 
hear their own name. A great front-desk person can convert a 
question into a consult. If a patient calls to inquire “How much do 
you charge for Botox?” a poor employee with tell them “$11” and 
the conversation is over. An exceptional employee will ask the 
patient their name. The patient answers ‘Anne.” “Thanks for calling 
Anne. Have you ever had Botox before? Did you know Dr. Niamtu 
is one of the top Botox providers in the country and he teaches 
neurotoxin techniques to other surgeons? He also uses special 
techniques to make the procedure painless. Can we make you an 
evaluation appointment?” 

This great patient service representative has now converted a 
patient with a question into a patient with an appointment. Great 
patient service reps are priceless and poor ones can run your 
business into the ground. Uncourteous staff has been shown to 
be one of the biggest contributors to patients switching doctors 
(16% due to procedure dissatisfaction; 68% switch because of 
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EVALUATION OF THE COSMETIC FACIAL SURGERY PATIENT 


uncourteous staff! Results from the 1995 American Society for 
Quality Survey). 

Our patient representatives are familiar with every procedure 
we perform and can discuss them accurately with prospective 
patients. We make all receptionists spend time in the operating 
room observing procedures and we also cross-train all our surgical 
assistants to answer the phones and make appointments. This 
cross-training allows all employees to appreciate the work of their 
peers and also means that they can fill in easily. 


The Physical Plant 


If you perform cosmetic surgery, you have to have an office that 
is as nice as your biggest competitor. | say this because it is common 
for cosmetic surgery patients to seek multiple consultations. They 
are likely to see your competitors and if their office grossly out- 
shines yours, you are already at a disadvantage. Having said that, 
a poor surgeon with a great office will not succeed, but cleanliness 
and presentation can go a long way. Always remember, these are 
elective patients seeking upper-class luxury surgery. They shop at 
high-end stores, stay at high-end hotels, and go on high-end vaca- 
tions. They are used to being pampered and being in nice sur- 
roundings (Figs. 2.1, 2.2). The cosmetic surgery office needs to be 
set up with this in mind. Many of my patients are middle-class or 





Fig. 2.1 The reception room of Dr. Angelo Cuzalina of Tulsa Surgical 
Arts is efficient and elegant. 





Fig. 2.2 An exam room in the author’s office. 


blue collar, but they are spending outside of their means and expect 
the same environment as do the wealthier patients. 

The cosmetic surgery office should be clean, pleasant, and in 
most practices, decorated to accommodate females, since the 
majority of cosmetic patients are women. Consider your experi- 
ence at a very high-class hotel and try to duplicate that in your 
business. “Concierge care” is a new buzzword, but most successful 
practices have known these secrets for centuries. The entire goal 
is to get the patient's attention; for them to come and go with 
positive impressions. They have to realize that you are special and 
“do it differently.” A patient greeter, providing drinks and snacks, 
assisting patients with paperwork, and having educational material 
available for perusal, underline your commitment to patient service. 
Conveniences such as computers or iPads and wireless connection 
are all amenities appreciated by patients. 

If you are looking for a model of what to do, look at Las Vegas 
casinos. They know how to treat their high-rollers to keep them 
coming back. Cosmetic surgery patients are also high-rollers and 
successful practices know how to make them feel special. They 
have beautiful furnishings, great smells, comfortable temperature, 
extremely friendly staff, and everything is clean and bright. If you 
can make your patients feel special, you will succeed. 

The surgeon and/or staff should regularly sit in the reception 
room and observe all the senses. Does everything look good, 
smell good, and sound good? Are the magazines current? Is the 
space spotless? Occasionally, our administrator has a “secret 
shopper” that none of us know about, who comes into the office 
to evaluate the entire experience. This can be very eye-opening, 
as we sometimes fail to see the negative things that are around us. 
Fish cannot see water because they are in it! Many practice man- 
agement specialists say that there should be no magazines in the 
office, only promotional material about services offered. Personally, 
| think that patients need some diversion. Every one of them has 
looked at the website and marketing literature before getting here. 
Sometimes, it Is nice just to chill and not feel you are getting “sold” 
at every angle. First time cosmetic patients are usually nervous, so 
| want them as relaxed as possible. They can use our computers, 
watch TV, or read a variety of magazines, as well as have drinks 
and snacks, which about 99% do. 

One of the goals of a well-run office is to not make people wait 
for long periods. In my office, we have five evaluation and treat- 
ment rooms and a relatively small reception room. My goal is to 
get the patients out of the reception room and into an evaluation 
room as soon as possible. If you can break up the experience and 
keep the patient busy, their wait seems shorter. Once they get into 
the evaluation room, they have the company of a staff member, 
and also can watch TV or review our website, while waiting for 
the surgeon. We have | 5 high-quality widescreen TVs in our office, 
and use them for many purposes, including recreation, patient 
education, anesthesia monitoring, and teaching. 


Office Accreditation 


In the 1970s, an uncomplicated facelift required a 4.5-day hospital 
stay. There have been huge paradigm shifts in hospital stays for all 
surgical procedures and, currently, most cosmetic surgery is not 


performed in a hospital environment. There are numerous reasons 

for this including exorbitant hospital costs, presence of nosocomial 

infections, lack of insurance coverage for cosmetic surgery, having 
cases bumped by emergencies or other surgeons running behind, 
and lack of privacy for elective cosmetic procedures. 

Having a fully accredited surgery center in one's office offsets 
the need to operate in a hospital and all the negatives associated 
with it. 

@ |t gives the surgeon total control of his or her operating 
environment. 

@ There are no other surgeons to run late or bump your case. 

@ The surgery is much more cost-effective compared with 
hospitals. 

@ Safety is usually enhanced due to the fact that the same 
people do the same job every day, which eliminates shift 
changes and related problems. 

@ There is no worry about infections from other patients. 

@ Since cosmetic procedures are usually very personal and 
discrete, patients can come and go without exposure to the 
employees that work in a hospital environment. 

@ Small offices usually have one or two anesthesia providers 
that work on a continual basis and this prevents surprises that 
can occur with random anesthesia providers. 

@ Convenience for the doctor, staff, and patient is unparalleled. 
| used to spend a lot of time driving back and forth from 
the hospital and now my operating room Is Just several 
steps away. 

Office accreditation is not a panacea and has relative drawbacks. 
First, the surgeon is the captain of the ship and responsibility falls 
on his or her shoulders. If an emergency occurs in the hospital 
environment, there are dozens of trained personnel immediately 
available. In your office, it is you and your staff. For this reason, the 
surgeon must use discretion as to which cases are not suitable for 
the office surgery center. | never take a chance and | cancel cases 
5—6 times per year because the patient has a medical condition 
that may put them at risk. A big part of having a good reputation 
and being safe has to do with picking the right patients. Never take 
a chance with a patient's health. 

One of the best things | have ever done in my professional 
career was to have my office and surgery center accredited. | have 
hundreds of colleagues who agree. Many surgeons are hesitant to 
pursue this because of the perceived extra work and expense, and 
many surgeons mistakenly believe they have to physically rebuild 
their facility. In reality, bona fide accreditation is attainable for the 
average practitioner and facility, if the surgeon and staff are willing 
to meet the requirements. The biggest misconception is that 
accreditation is a bricks and mortar undertaking, when in reality it 
Is more about policies and governance. 

The basis of accreditation is to ensure a safe, efficient, and 
accountable facility to better serve patients, surgeons, and staff by 
meeting or exceeding nationally recognized standards. In effect, 
you are making your office function as a small hospital. It is a lot of 
work, mostly paperwork, and is not something to be undertaken 
casually, but it unequivocally will make you a better and safer 
surgeon with a better and safer staff, facility, and patient 
experience. 


The most common organizations for outpatient, office ambula- 
tory surgery center accreditation are: Accreditation Association 
for Ambulatory Health Care (www.AAAHC.org); Joint Com- 
mission on Accreditation of Healthcare Organizations (www. 
jointcommission.org); and the American Association for Accredita- 
tion of Ambulatory Surgery Facilities (www.AAAASE org). 

Some examples of changes to routine office protocols include 
the requirement to dictate all surgical operation reports; quality 
review studies for sterilization; malignant hyperthermia rehearsal: 
infection prevention and reporting; studies for patient waiting 
times; peer chart review; impaired physician; and operating room 
(OR) fire rehearsals and credentialing all users of the operating 
facility. This is all very paperwork intense. Trying to become 
accredited on your own can be a task of awesome proportions. | 
highly recommend that any practice interested in becoming 
accredited seeks the services of professional accreditation consul- 
tants. It is not expensive and they coach the office and staff through 
every step of the way, including a mock accreditation site visit. | 
can speak from experience that the consultant route is a good 
choice. Finally, one drawback to accreditation is the fallacy that the 
surgeon must do all the work. In actuality, the staff does 90% of 
the work and record-keeping and the surgeon is the team leader. 
Having one nurse or exceptional employee to handle all the 
accreditation work makes this task very straightforward. Since 
accreditation comes in 3-year cycles with office inspections, having 
a stable employee that will be there for a long time is preferable. 


Cosmetic Surgery Staffing 


| have always said that a surgeon can be no better than the sum 
of their staff. In elective surgery, there is no doubt that great staff 
will enhance the patient experience and a poor or apathetic staff 
will drive patients away. Choosing the correct staff is never hap- 
penstance. Cosmetic surgery is very different than many specialties, 
as discussed earlier. You need staff who understand and relate to 
the biopsychosocial needs of the clientele. My best cosmetic 
coordinators were not trained in surgery but rather worked at 
high-end women’s stores. They know how to talk to and sell to 
upper-class females. Some of my best front-desk representatives 
previously worked at hotels or travel agencies and are used to 
catering to people with elective money to spend that value excep- 
tional service. 

When it comes to building a great staff, the word TEAM says it 
all. We have a cosmetic team in my office and we all represent 
exceptional patient service with optimal safety and predictable and 
reproducible outcomes. Any winning cosmetic team, as in any 
sport, takes hours and hours of practice and working together. 
Each “player” must have a distinct job description and also under- 
stand the job of other team members. When you have this, you 
can achieve synergy. This is when the total is greater than the sum 
of the parts. You build a great team with everyone on the same 
page and success is greatly simplified. This entire text could deal 
with staffing but needless to say, we want team players that are 
“win/win” people. They represent health and beauty and should 
look the part. They should smile, radiate happiness, warmth, and 
compassion, and should be able to make conversation with anyone 
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Fig. 2.3 Consistent branding is important in conveying the team 
concept. 
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Fig. 2.4 Consistent branding also should extend to promotional items 
used in the practice. 


anytime. In interviews | look for bubbly conversationalists with a 
great smile. Their demeanor is much more important than their 
job experience. | want to hire a “people” person. The job of my 
staff is to make me look good and they do an excellent job. 
Germane to the team concept is consistent use of logos, trade- 
marks, pictures, etc., for all office and marketing materials. This 
includes printed materials (Fig. 2.3), promotional items (Fig. 2.4), 
and scrub logos. 


The Art of the Consult 


Cosmetic surgery Is my passion and | love to operate. If we could 
all go to our offices and simply operate, life would be perfect, but 
to have surgery, you must have consultations. The cosmetic 
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Fig. 2.5 A bubbly conversationalist is a great attribute for the cosmetic 
coordinator. The ability to interact, relax, and bond with the prospective 
patient is extremely important. 


consultation is usually the first face-to-face meeting with the cos- 
metic team and the surgeon. It is an extremely important appoint- 
ment and many patients will see multiple providers, so making the 
best impression is paramount. Since most consultations begin on 
the phone, the front-desk patient representative can be a great 
adjunct. They can set the stage for great patient service, explain 
What will happen at the consult, and get some information in 
advance from the patient. 

From the time the patient drives onto your parking lot they must 
be impressed. Are you easy to find? Is it easy to park? Are the 
grounds and building clean and classy? All of these small elements 
serve to add up to a final analysis and choice on the part of the 
patient. 

When the patient walks in our door, they are greeted personally 
and our staff signs them in and serves them snacks and/or drinks 
(almost everyone wants some), and makes small talk. If we are 
running behind, the patients are informed and kept up-to-date. A 
new consult patient should not be made to wait; it sends a very 
bad signal, so it is Important to schedule new patients at the pre- 
dictable times when the office is not expected to run over. 

The patient should be escorted from the lobby to the consult 
room by the person who will be assisting the doctor at the consult. 
Furthermore, this person should accompany the same patient 
throughout their entire surgical experience, and this one-on-one 
bonding is extremely powerful at building relationships. 

The cosmetic coordinator takes the patient to the consult room 
to begin the process. This room should be the fanciest one in your 
office and should have a comfortable temperature and smell pleas- 
ant. Aromatherapy is a powerful stimulation of the senses. The first 
order at hand is for the cosmetic coordinator to bond with the 
patient by making small talk and helping them relax (Fig. 2.5). 

If the patient Is serious about having a large procedure or Is 
considering multiple procedures, it is frequently helpful to have 
their spouse at the consult. The spouse (usually the husband/ 
partner) may have considerable concerns about the need for 
surgery, the finances, and other questions. 

For many patients, meeting a new doctor makes them very 
nervous. With cosmetic patients, they not only have to meet a 
stranger, but they have to tell them about, and show them, their 





Fig. 2.6 Patients love to see good things about their doctors and in 
turn they frequently brag about them. Showcasing accolades and 
community service is great, free marketing. 


biggest physical insecurities. Many patients have problems with 
aging and do not cope well. This apprehension can lead to a patient 
who Is literally perspiring by the time the doctor examines them. 
It is very important for the staff to relax the patient and to compli- 
ment the surgeon. They can make you look good without sounding 
arrogant. People want to know that they are seeing a compassion- 
ate, experienced, and popular surgeon, and your staff can really 
help with this. 

The cosmetic coordinator also asks the patient what it is they 
wish to discuss and she can make cursory suggestions, such as, “l 
believe Dr. Niamtu will want to discuss eyelid surgery, cheek 
implants, and facelift with you.” She then displays our website on 
the widescreen TV and goes through specific procedure pages 
to discuss what we do and how we do tt. She then shows the 
patient before-and-after pictures of relative cases. This interaction 
is Important, as it gives the patient an idea of what the doctor will 
discuss and also provides them with information on the procedures 
and this can shorten the surgeon's consultation time. Having 
awards, publications, charity involvement, and similar accolades in 
plain view can be useful for patients (Fig. 2.6). 


Meeting the Surgeon 


After the staff “pre-consult” the surgeon is called into the room and 
introduced. This initial meeting can make or break the patient's 
decision. | always shake hands with the patient and introduce 
myself by my first name. | believe friendly communicative contact 
puts patients at ease and subliminally enhances the doctor—patient 
relationship. A show of personal warmth, an unhurried attitude, 
and some small talk with the patient before getting to the cosmetic 
problems will be time well spent. 

Most of our patients register online and are asked to bring a list 
of cosmetic facial concerns to the first appointment. Nervous 
patients often forget to ask key questions. Patients are also fre- 
quently asked to bring in younger pictures of themselves to see 
What they considered their strong or weak points and how they 
have aged. 

The most important instrument used in the consult is a hand 
mirror. | ask patients to tell me what bothers them or what they 
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Fig. 2.7 Digital applications and tablet computers are very useful 
adjuncts to enhance the evaluation. 


would like to change and to show me in the mirror. At this point, 
| always begin with a compliment such as, “You have a great 
jawline” or whatever positive feature you can start the conversation 
with. Since you are going to be discussing negatives, it is best to 
begin with a positive. Occasionally a patient will say, “Doctor, what 
do you think | need?” The novice surgeon should never fall into 
that trap. lt is imperative that the patient takes ownership of what 
bothers them or what they would like to change. A patient who 
cannot communicate their cosmetic problems may have other 
underlying problems. Some patients are embarrassed to discuss 
the topic and need some prodding. The other problem with 
answering this question is that the surgeon may suggest a problem 
that the patient has not seen and thus offend the patient. 

Some practice management experts say that you should not 
hand a woman a mirror, as it is offensive to make her look at her 
flaws. An alternative to using a mirror is to take several pictures of 
the patient just before the consult and project those images on the 
widescreen monitor. This can have great impact when showing 
patients their aging changes. Also giving the patient a copy of the 
pictures to take home can go a long way in having them realize 
their aging problems, especially in the lateral view, which no patient 
likes to see. A more digital means of avoiding the mirror is to use 
an iPad to take front, three-quarter, and side views, and to share 
them with the patient. Using a free app such as Penultimate 
(www.evernote) allows the surgeon to write or draw on the 
photograph and this can also be e-mailed, texted to the patient, 
or printed (Fig. 2.7). This allows the patient to leave with notes 
and drawings. 

Although | developed one of the original digital imaging systems 
in the 1990s, | am not a fan of surgical predictions. First, they are 
time-consuming and the doctor or staff plays around with digital 
surgery, which can waste precious patient time. At one time the 
cool factor of digital imaging would help promote a doctor or sell 
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Fig. 2.8 The surgeon and staff should work together in consultation, 
which helps reinforce the fact that you are a team and that you value 
the knowledge and experience of your staff. 


a case, but today | feel that it is blasé. Second, this is simply a digital 
cartoon. You can make any patient look like anyone. The accuracy 
is often suspect and can also give the patient false hope of what to 
expect. Having said this, | have friends who take great delight in 
surgical predictions and feel they truly enhance their consults. 

The best way to discuss cosmetic deficiencies is to make the 
consult an educational experience. | explain to the patient that | 
am going to discuss their entire head and neck in terms of diagnosis 
and potential treatments, and that this does not mean | feel they 
need all the discussed procedures but they are possible options. 
The most orderly means of systematically discussing facial aging and 
potential treatment is to explain to the patient that the face is 
divided into thirds, and we will discuss the upper-, middle-, and 
lower-third and then discuss the skin as a separate unit. During this 
discussion, the surgeon should never assume, for example, that 
the patient understands the difference between brow aging and 
eyelid aging. Always stay elementary when explaining diagnosis and 
treatment. Many patients have never heard of cheek implants or 
understand what a browlift or facelift does. If patients are put off 
by discussion of multiple procedures, and if | sense the conversa- 
tion going that way, | consider this patient more conservative and 
stay closer to their main concerns. As | talk to the patient, | include 
my cosmetic coordinator in the discussion. | may say, “Mrs. Smith, 
| think you are a great candidate for laser skin resurfacing. Don't 
you agree, Ginger?” (Fig. 2.8). This adds a third opinion to the 
discussion, puts the patient at ease, and reinforces my diagnosis. 
My assistant is continually recording bullet points of the consultation 
discussion and prepares a form to give to the patient when they 
leave that lists the discussed procedures and their respective fees. 

| prefer to do my cosmetic facial consults in a high-end dental 
chair that can also double as a treatment platform for injectables 
or minor procedures. In almost every consult, | recline the chair 
and have the patient elevate their chin and look into the hand 
mirror (Fig. 2.9). This takes gravity out of the equation and provides 
a surprisingly accurate estimation for facelift, browlift, or cheek 
implants. This goes a long way to help the patient understand and 
preview a potential result. 

A very important concept is not to assume that any patient has 
an appreciation as to what any procedure is or does. We do 
surgery every day but they may have it only once in their life. It is 
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Fig. 2.9 A contemporary dental chair is comfortable for consults and 
useful for showing patients approximate results for various procedures 
such as facelifts, browlifts, and cheek implants. They also are very 
adjustable for injectables and postoperative visits. 





Fig. 2.10 Using my website on a widescreen TV has been the most 
efficient way for me and my staff to truly educate the patient at 
consultation. 


our job to clearly define the correct diagnosis, and explain in an 
elementary way what procedures are available and what each one 
will and will not do. The more “props” you have on hand, the 
easier it is to convey how procedures are performed. In this digital 
age, the standard for consultations includes animations, videos, and 
photos. The best place for me to get all of this is from my own 
website. Our standard protocol is to have the cosmetic coordina- 
tor open our website on a widescreen TV in the consult room 
(Fig. 2.10). The staff member then reviews the procedures that 
the patient is interested in. While on the web page, they can view 
and discuss procedural examples, animations, surgical videos, and 
thousands of before-and-after images. The consult should be an 
educational experience and this is the best way to do tt. 

The best way to perform a consultation is to tell the patient that 
“today we are going do a full exam and discuss what aging changes 
you have and what nonsurgical and surgical options are available.” 


| further explain that, “cosmetic surgery is totally elective and just 
because | point out some aging or discuss a procedure, it does not 
mean that you need or want that procedure.” 

It is very Important for the staff and surgeon not to appear 
“pushy” in terms of having surgery. No patient likes a high-pressure 
sales pitch and there are many aggressive offices out there that 
push too hard and it is very apparent to the patient. | make a point 
of telling the patient that | really do not mind what they have done. 
| love doing surgery and if the procedure is good for the patient tt 
is good for me. | may make suggestions, but if | see that a patient 
Is very conservative or resistant to multiple procedures, | immedi- 
ately back away from discussing a comprehensive treatment plan. 
Of utmost importance is to address the patient’s primary concern 
first. Ifa patient presents and says, “I hate my neck,” then you do 
not want to begin the conversation about their eyelids. Stay focused 
on what Is important to the patient; after their major concern Is 
thoroughly discussed, other areas can be addressed. As stated 
above, patients are frequently nervous and the office has a lot of 
information to present, so it is not hard to confuse the patient or 
skip over Important details. The best way to avoid this is to do the 
same thing in the same order at every consult. 

After introducing myself and making some small talk, | get down 
to business. | either say “My staff says you are interested in a 
facelift.” Or | ask the patient “What are we discussing today?” Both 
of these set the stage for the patient to begin dialogue. Sometimes 
they are less forthcoming because they are nervous, embarrassed, 
or not good communicators. At times like this, | say “When you 
look in the mirror, what bothers you the most?” | frequently use 
myself as an example, saying “When | look in the mirror, | see a 
big bald head, so | would love to have hair.” That usually brings 
out a giggle and then they relax and tell me what bothers them. 
Personally, as | have gotten older and now have some early jowling 
and neck skin, | can use myself as a model to discuss aging and this 
helps the conversation because | “feel their pain!” Once | address 
the main problem, | tell the patient we are going to do an educa- 
tional aging analysis in a specific order, addressing four distinct 
areas. The areas to be discussed are the upper face, the middle 
face, the lower face, and the skin. | then repeat that list to make 
sure they understand the order (Fig. 2.11). 

While the patient looks in the mirror or at a picture, | point out 
aging problems in the following areas: 

@ Brow and forehead complex 

Upper lids 

Lower eyelids 

Cheeks/nose 

Lower face and neck 

Skin. 
After | discuss each area | present nonsurgical and surgical 
options and my staff records the procedures and the appropriate 
fee. Once we have discussed all the above areas, | tell the patient 
that we are building their “cosmetic menu” and that every patient 
has a different menu and that some patients “order” everything on 
the menu and others may only “order” one item. | reinforce that 
they should only consider procedures that are important to them 
and not let our list influence their decisions. By this time, we have 
also discussed their health history, recovery window, and budget. 





Fig. 2.11 | refer to this diagram to explain to the patients the areas we 
will evaluate. 


My average patient is a candidate for “3 Ls” and a “C,” which 
translates to lift, lids, laser, and cheeks. These are the most com- 
monly combined cosmetic procedures in my practice. 

At this point, | tell the patient that | have done all the talking and 
| ask them for their input and | sit back and listen. | review their 
“menu” and tell them that | will leave them and my cosmetic 
coordinator to discuss further details (finances, scheduling, etc.). 
Before leaving the room, | personally hand each patient my busi- 
ness card with my personal cell phone and e-mail. Most patients 
are quite surprised by this, as many doctors hide from their patients. 
| tell my patients that if they cannot call their surgeon, then they 
have the wrong surgeon. This availability has a large impact on 
patients choosing their surgeon. | shake the patient's hand, thank 
them for coming, ask them how they heard about our office and 
one more time ask them if there any further questions. The 
average time for the consult is 45—60 min and the actual face time 
with me is about 20 min. 

Although for years | never charged for consults, as we have 
gotten more and more busy, | have instituted a small consult fee. 
This has eliminated a lot of “tire kickers” or patients who were Just 
curious but not serious about having cosmetic surgery, and has 
greatly improved our schedule to concentrate on the more serious 
patients. 

When | leave the room, the coordinator sits back down 
and continues the conversation with the patient to discuss finances, 
offer literature about payment plans, and to give the patient a 
professionally made pre-surgery package that has information 
about our office, our doctor, and the pre-surgical experience 
(Figs 2:12). 

We encourage patients to carefully study our website — a great 
educational tool — in relation to their anticipated procedures. 
Serious patients are given information about required preoperative 
history and physical and lab tests, so they can begin planning. 
Roughly one-third of patients already have their minds made up 
that they are going to book a surgery. Before the patient leaves 
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the consult room, we also ask about their skin care regimens and 
many patients will show interest and purchase products at that 
appointment (Fig. 2.13). Finally, when a new patient leaves our 
office we want them to remember us. We give all new surgical 
consults a gift bag with small logo gifts, office brochures, and 
product information. 

Before the patient leaves the office, the cosmetic coordinator 
gives them a tour of our surgical facility. We discuss all the attributes 
of having a fully accredited surgery center and explain to them that 
all of our facilities, equipment, procedures, and emergency equip- 
ment are the same as in local hospitals (Fig. 2.14). 

That same day, we send a follow-up personal notecard thanking 
the patient for coming to the office, and inviting them to contact 
us with any further questions. If we do not hear back from the 
patient in 6—8 weeks, a “tickle” letter goes out reminding them we 
are at their service for questions or concerns and the staff member 


Joe Niami lil DMD Cosmetic Facial Surgery 
r Facility 


Jot Niamtu Ill DMD 


Cosmetic: Facial Surgery 


Our Surgical Services 


Joe Niemi Ill DMD Cosmetic Facial Surgery 


Our Surgeon 

Giving Back to the Community S 
Jot Niamtu Ili DMD 

Owr Staff, Surgical Experience and Commitment 


Joe Niamtw Ill DMD 


options. 
down all your questions and concerns 60 we make your surgical experience as easy as possible, 


Thank you once again for visiting our office. We love our job, which is making Virginia more beautiful, 
one face at a time, 


Joe Niamtu, III OMO 
Cosmetic Facial Surgery 


Fig. 2.12 A portion of our pre-surgical packet that the patient receives 
at the end of their consultation appointment. 


that sat in the evaluation calls the patient to see if there are any 
questions that she may answer. 


Patient Screening 


Patient screening has a lot to do with the success of the case. A 
patient with a positive attitude and realistic goals and expectations 
can make the cosmetic facial surgery transformation sheer joy. A 
patient who does not understand the procedure, Is uncooperative, 
or has unrealistic goals and expectations can present profound 
clinical and legal challenges. A frequently quoted sentence is that, 
“1% of your patients will cause 99% of your problems” and it is 
true! The key to having happiness and balance in one’s professional 
life is to be able to “weed” out the patients who will be problematic. 
The surgeon and staff must be continually on the lookout for 
patients who exhibit “red flags” for potential problems. The best 





Fig. 2.13 Many patients want to jump-start their treatment and have 
an immediate interest in skin care. The author’s skin care suite is 
shown. 





Fig. 2.14 Patients feel very confident when they see a modern, safe, and well-equipped facility. Giving them a personal tour allows the surgeon to 
show their commitment to excellence. One of the author’s operating suites (A) and post-anesthetic suites (B) are shown. 
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reason for a patient to have cosmetic surgery is to look as good 
as they can for their age. When | hear this, | know | have a 
potentially great patient. Patients who are trying to look like 
someone else, trying to get a Job promotion, or trying to save a 
relationship may be poor surgical choices. Problematic patients 
include those shown in Box 2.1. 

The Internet is a wonderful thing, which has changed my 
practice from local to international cosmetic facial surgery. Although 
| am honored to accept out-of-town patients, the Internet also 
brings some uniquely problematic ones. | meet young patients who 
request cosmetic procedures generally performed on much older 
patients, and patients who are heavily involved with “Internet 
cosmetic surgery, such as cosmetic surgery bulletin boards and 


Box 2.! Potential “red flags” for having cosmetic surgery 


Surgeons should proceed with caution with patients who: 

e demand guaranteed results 

e the surgeon or staff do not like 

e exhibit body dysmorphic disorder or psychiatric conditions 

e want to look like a celebrity 

e want to look “young” or “take 20 years off” 

e are overly narcissistic or immature 

e are unfriendly or impersonal 

e do not make eye contact 

e do not listen and do all the talking 

e do not “get it” and ask the same questions over and over 

e are too busy or important for surgery 

e do not want any pictures taken or demand unusual 
anonymity 

e are not telling spouse or family about their surgery or true 
extent of their procedures 

e berate previous surgeons and compliment you 

e cannot decide on a surgical plan 

e are overly impulsive, and want to book surgery immediately 

e have unrealistic expectations 

e know more about the procedure than the surgeon 

e request specific operative techniques 

e are obsessed with online cosmetic surgery patient sites 

e are addicted to cosmetic surgery 

e are over-reacting to small flaws or minor aging 

e complain about or want to negotiate fees 


e want surgery for the wrong reasons, such as a job 
promotion or pending divorce 


e have a resistant spouse 

e have consulted with “all the leading specialists” 
e cannot stop physical activity or exercise 

e refuse caregivers 

e send too many e-mail questions 

e cannot really afford the surgery 

e have transportation problems 

e will not come to the office for consults 

e are nice to the doctor but rude to the staff 


websites. Also potentially problematic are younger patients who 
have already had numerous cosmetic procedures, despite their 
age. Some of these patients are clearly addicted to cosmetic 
surgery, and many have body dysmorphic disorder (BDD). They 
are seeking rejuvenation for the wrong reasons, and once you 
operate on them, you “own” their result. If they are unhappy, 
which they have a strong potential to be, they may retaliate in ways 
that put your practice at risk. Younger Internet male patients can 
be a specific problem, especially those that forward pictures of 
male models they want to emulate. Much has been written about 
SIMON, which is an acronym for Single Immature Male Overly 
Narcissistic. These younger patients are very Internet savvy and if 
they have an outcome that they are not happy with, they can 
assassinate you on doctor rating sites. 

One of the hardest things, especially for novice practitioners 
who are not busy, is to say “No” to a patient who is sitting in 
front of you, wants surgery, and can pay for it. Use caution and 
common sense in patient selection. All a surgeon has to say Is, “l 
don't think | can achieve your goals and make you happy.” Follow- 
ing this practice can save you from very stressful and unhappy 
experiences. Much is written about having questionable patients 
see a psychiatrist before accepting their case. Personally, | never 
do this. First of all, if | am worried enough about a patient's psy- 
chological status to have them evaluated, | already do not think 
they are a good fit for my practice. Second, this can be very 
offensive to a patient. Good cosmetic surgeons know how to say 
no, and do tt frequently. Remember, having good and predictable 
outcomes and a great reputation has a lot to do with operating on 
the right patients. 


Preoperative Appointment 


When patients call to schedule a surgical appointment, they 
are required to pay a nonrefundable deposit. This screens out 
insincere patients and prevents broken surgical appointments. The 
preoperative appointment is scheduled at least 2 weeks before 
the surgery date. At this appointment, we conduct the informed 
consent process, make sure proper labs, history and physical 
exam, and anesthesia information are in order, and one more time 
explain the procedure and options. A lot of time can be saved and 
repetition minimized by having patients review consents and 
postoperative instructions online prior to this appointment. It can 
be a very unnerving experience for the patient signing four or five 
informed consents and this gives many patients cold feet. | tell them 
they will be worried after reading the things that can possibly go 
wrong, and | explain that serious complications are very rare. | 
reassure them that this is what | do for a living every day, and not 
something | just dabble in. | further explain that statistically speaking, 
driving to the office is probably much more dangerous than having 
surgery and anesthesia. 

At this appointment the remainder of the surgical and anesthetic 
fee is due. Many surgeons bill for the anesthesia and pass this on 
to the anesthesiologist. Although there Is nothing wrong with this, 
it appears on the surgical bottom line and makes your surgical fees 
appear higher. By having the anesthesiologist bill separately for their 
services, the actual surgical fee is not distorted. 
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Fig. 2.15 A photographic background on the back of each door 
enables the taking of professional and controlled pictures in any room, 
and negates the need and congestion of a centralized photographic 
súite, 


We require that the patient's caregiver be present at this 
appointment. The first 20-30 min of the preoperative appoint- 
ment are spent with the surgical coordinator or surgical nurse. 
They go over all of the consents and surgical details, as well as the 
postoperative instructions. Again, the caregiver must really under- 
stand their upcoming role. At this point, | enter the room and 
review all the information and questions or concerns. | also perform 
and document a formal physical exam. | cannot stress the impor- 
tance of accurate documentation at this appointment. Any prob- 
lems, asymmetries, abnormal anatomy, etc., need to be 
documented at this time and the patient informed. “Before” pic- 
tures are taken in full makeup and without makeup at this appoint- 
ment (Fig. 2.15). Patients are given their prescriptions, preoperative 
instructions, surgical and postoperative instructions. Out-of-town 
patients or those without caregivers are offered the option of 
private-duty assistants or nurses and transportation if needed. 


The Day of Surgery 


The patient arrives at the office NPO and changes into a hospital 
gown. It is very important to give these patients a warm robe and 
to keep them out of the hustle and bustle of the office. Nervous 
patients in skimpy gowns in cold rooms with a lot of activity is not 
the environment you want. Remember we do this every day and 
can be immune to the comfort and privacy required. 

In our practice, the anesthesiologist meets with the patient that 
morning before surgery. If there are any significant medical or 
anesthetic concerns, a meeting would have been scheduled several 
weeks before, but for routine cases on healthy patients the anes- 
thesia evaluation is performed the morning of the surgery. | also 
meet with the patient and caregiver to make sure there are no last 
minute questions or concerns. | always maintain an upbeat attitude 
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Fig. 2.16 An official timeout is taken to ensure that the entire staff is 
aware of procedures, surgical sites, and patient history. 


and tell the patient | am very excited to be their surgeon and 
everything will be fine. | then mark the patient with a surgical 
marker for the specific procedures. 


The Intraoperative Period 


The intraoperative period is very busy and this is when mistakes 
can happen. The room is kept warm and quiet during the anesthetic 
induction. The very first thing that is done when the surgeon enters 
the operating suite is a formal timeout. A standardized form is 
projected on to the widescreen in the room and all personnel in 
the room stop and the circulating nurse reviews the patient, their 
medical history, allergies, specific surgical sites, and proposed 
procedures (Fig. 2.16). | also personally mark the patient's crico- 
thyroid ligament in the rare event an emergency airway would be 
required during the case. In 30 years this has not happened, but 
it is a preventive intervention. 

Every surgeon and staff member should understand the stressful 
situation of waiting for a loved one who is having surgery. This is 
the time that family frets, and they need be updated and reassured. 
We encourage our relatives or caregivers not to stay in the office, 
but if they desire to, we keep them in a segregated small family 
waiting room that is stocked with beverages and snacks and has a 
large-screen TV and Internet access. The circulator also personally 
updates the family or caregiver in the middle of the case to let 
them know everything Is going well. 


The Post-Surgical Period 


After the surgical procedure is completed, the patient is transferred 
to the post-anesthesia suite. This is also a vulnerable time for 
medical mistakes, as a lot of things are going on. The operating 
room Is being cleaned, instruments being washed, and prepara- 
tions made to see afternoon patients. It is imperative that a qualified 
dedicated staff member stay by the side of the patient and monitor 
their vital signs until they leave the office (Fig. 2.17). Many tragic 
stories exist about unattended or poorly attended recovery 
patients. After the patient is coherent, the caregiver is brought back 
to the recovery suite. It is Important that they have been prepared 
to see their spouse or family member bruised, battered, bleeding, 
and burnt. You do not want to have a fainting caregiver, they need 
to be strong for the patient. 





Fig. 2.17 The recovery period is a critical time for patient safety and 
staff communications. Proper monitoring and staff is essential. 


Ambulatory outpatient anesthesia recovery is very different 
from a hospital post-anesthesia unit with an entire shift of nurses 
attending. It is imperative that no patient is ever discharged without 
proper stability of vital signs and mentation. A recovery scale must 
be used and documented. A caregiver that has been properly 
instructed previously is a huge asset for patient management. The 
caregiver is given my cell phone and are asked to call me later that 
evening. Germane to this conversation is to be prepared in the 
event that the patient has a post-surgical hematoma or complica- 
tion. The office has to have an emergency plan for “return to OR.” 
You will need available staff, clean instruments, anesthesia support, 
and medications. If you are not prepared for this, you are putting 
your patient and yourself at risk. Be prepared! 


Patient Recovery and 
Biopsychosocial Implications 


Getting a patient “in the door,” completing the preoperative phase, 
and finishing the surgery are generally considered to be the bulk 
of the surgical experience. As every surgeon Is aware, this is often 
only the beginning and sometimes the recovery process is the 
most complex of the entire doctor—patient experience. While 
some patients understand, are prepared, and breeze through their 
recovery, others are ill-prepared, misinformed, and struggle to 
maintain the normal balance of life. In extreme cases, these patients 
may require psychological assistance or other intervention to 
prevent mental decompensation. Patients with a straightforward, 
uncomplicated recovery are a pleasure and patients who become 
entwined in a web of complicating physical and mental factors can 
literally suck the energy and spirit out of the surgeon, staff, and the 
patient's family. 

Why do some patients do so much better than others in healing 
and recovery, accepting the temporary disability, and returning to 
normal life than others? There is no single answer other than the 
complexities of unique constitutions for every individual. | would 
bet if one could follow a complex recovery patient through their 
life before and after surgery, you would see these complexities 


extend into other psychosocial aspects of the patient’s life. This 
may include trouble with intrapersonal relationships, manipulating 
spouses, problems interacting with their children’s teachers or 
neighbors, and other similar situations that categorize individuals as 
“high maintenance.” These individuals may create an accelerated 
problematic environment, having problems, symptoms, and reac- 
tions that are beyond the mean for an average patient for the given 
procedure. Suddenly, their cosmetic recovery becomes abomi- 
nable. The patient may wallow in self-pity, or experience unimagi- 
nable pain. They may fear that something is terribly wrong or 
become totally physically incapacitated, unable to sleep, eat, or 
drink. Some patients simply do not handle pain, swelling, or 
recovery very well, although they are totally normal before and 
after they heal. Other patients, however, may exhibit intentional 
problems in an effort to extract pity from doctor and/or family, 
manipulate relationships, and induce retribution. A good example 
of this dichotomy is a patient A, who undergoes facelift, blepharo- 
plasty, full face laser, and cheek implants. She recovers quickly in 
the office surgery center, goes home and presents the following 
morning and is bruised and swollen, but smiling and joking about 
her appearance. She Is sipping on orange juice and eating snacks 
from the waiting room. Her husband is supportive and has been 
a good caregiver. Patient A has a positive attitude and wants to 
make sure she does all she can do to hasten her recovery. Patient 
B is the same age with the same frame, health, etc., and has the 
exact same procedures as patient A. Patient B is crying in pain 
immediately upon anesthesia recovery and begs for pain medicine. 
She is worried that she may not have enough pain medicine from 
her preoperative prescription. She stays in recovery twice as long 
as normal for her procedure. Her husband begins calling the office 
soon after they arrive home that she has uncontrollable pain, and 
she Is crying in the background. Her husband is confused because 
she told him that she was get just getting a little tune-up. The 
surgeon's cell phone rings numerous times during the night as the 
patient is still in pain and does not know how to perform her 
recovery care, despite having been given comprehensive instruc- 
tions and handouts a week before. Patient B presents the next 
morning for follow-up and cannot get out of the car without 
assistance. They ask for an emesis basin and ask for the room lights 
to be turned off. She has the demeanor of a multisystem trauma 
patient and will not make eye contact or engage in discussion. She 
still complains of severe pain and Is sorry she had the procedure 
and states that we did not tell her tt would “be like this.” 

The differences between patient A and B are notable. Patient 
A makes surgery fun, Patient B makes the surgeon wonder 
why he or she chose this profession. Not every patient who 
acts like patient B has psychological problems; some patients are 
merely fragile and have lower pain thresholds. More often than 
not, however, a distinct pattern Is seen in the B type of patient. 
Sometimes the surgeon and staff can settle the patient down and 
get them back on track. Other times it may require some TLC 
and the surgeon explaining to the patient that what she is experi- 
encing can happen, and the doctor and staff will support her. 
Some patients need increased pain control and sleep medications. 
The mix of pain, swelling, sleep deprivation, and fear can put 
some patients into an acute psychosis. Even strong and “normal” 
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patients can become emotional, especially females who may 
have spontaneous crying episodes, and when asked what is 
wrong, they honestly say “I don't know.” Emotions can sometimes 
run rampant with the combination of surgery, swelling, bruising, 
and medications. Males are not exempt from such behavior. To 
combat the problematic patient, | spend significant time in the 
preoperative consultation discussing the good, bad, and ugly 
aspects of recovery with the patient. | tell them (as does my staff) 
that they probably won't like me for several days and that they may 
ride an emotional roller coaster in the immediate and sometimes 
extended recovery period. | also provide them with graphics that 
discuss the various predictable (and sometimes unpredictable) 
stages of recovery. | have seen facsimiles of these charts around 
for years and | am unaware of the original author. | made significant 
modifications to this idea and present them in the online graphics 
(Figs. 2.18-2.23). 


Dealing With the 
Unhappy Patient 


Most of this chapter has been about making patients happy, but 
every cosmetic surgeon will have unhappy patients from time to 


Notice 
other’s 
reaction 


Surgery 
day 1 


Notice other’s 
reactions 


time. This may be because of a complication, unanticipated 
outcome, or a patient who simply had unrealistic expectations. A 
mad or unhappy patient can upset your world from several aspects. 
First, most cosmetic surgeons truly care about their patients, out- 
comes, and reputation and take it personally when things do not 
go well. Second, elective cosmetic surgery is fertile ground for 
lawsuits. Even though the vast majority of lawsuits are won by the 
doctor, it can be a humiliating, time-consuming, expensive, and 
stressful ordeal. The best to way to stay out of a lawsuit is to make 
every aspect of the patient experience protect the practice. Poor 
documentation is one of the frequent conditions that leads to suits. 
Although it is time-consuming, accurate documentation is impera- 
tive and this is where your staff can really assist. Your informed 
consent process should be very broad and these documents 
should be dynamic. By that, | mean that informed consent forms 
need to be continually updated to protect the practice. Each time 
you feel that your consent has everything covered, some patient 
finds a new way to complain and say they were not aware of a 
given situation. Updating your consents helps protect you. You 
literally need to go out of your way to think of the most unusual 
situations that could arise and reflect them in your consents. As 
stated numerous times in this chapter, if you or your staff see “red 
flags” with a given patient, do not operate on them. 


Fig. 2.18 The various phases that 
patients experience after cosmetic 


surgery. 


“But what 
about....”? 


It is important for patients to understand that surgery is a strain on the body and that they will 
likely have less energy during the early recovery period and need much more rest than usual. 
They may be bruised, swollen, and in some discomfort. All of this is a stress on the body and 
even watching TV may be a strain. Smart patients plan ahead to ensure they have proper care- 
takers and can use the early recovery period to rest and heal. It is not uncommon for patients 

to experience an emotional roller coaster during the first several weeks after surgery. Some 
patients may become angry or depressed and cry for no reason. Others may become short with 
family or caregivers. This is especially true if the patient becomes sleep deprived. A sleepless 
patient who is having pain and looking at a swollen, bruised stranger in the mirror can turn into 
an emotional zombie. Please let Dr. Niamtu know if you are having these types of problems. The 


more you rest, the faster you will heal, and the better you will feel. 
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Cosmetic surgery can be an emotional roller coaster and some patients may not be themselves 
for a short time. Their personalities can vary from “out of it” to “mad at the world” to “I am crying 
and | don’t know why”. Sometimes the combination of looking bruised and swollen, not sleeping, 
and discomfort can make patients act in a different manner than their normal personality. This 
can put stress on their family, caregivers, doctor, and staff. We understand these processes 
and how to deal with them, so if you don’t feel yourself, it it important to let us know so we can 
help you feel better. Most patients do not have these problems. 





Fig. 2.19 The emotional roller coaster that patients may experience. 


Evaluation of the cosmetic facial surgery patient 


Looks good 
Feels tight 


Healing does not happen overnight and when a 
patient has surgery days can seem like weeks! 
Every patient responds to surgery differently 
and for some patients it is a breeze, whereas 
other patients have a much harder time. Every 


butterfly comes from a worm and it simply 
takes several weeks for the result to blossom. 





Fig. 2.20 Nature's healing curve. 
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Swelling is nature’s response to surgery 
and happens in all patients. Swelling is 
extremely variable and some people swell 
Still and bruise severely, whereas other patients 
swollen Still may hardly swell or bruise. Although 
swollen it seems to take forever for the swelling 
and bruising to improve, it always does! 


“When is this 
swelling going 
to go away?” 


“When is this 
swelling going 


jogo away?” Swelling 


much better 


“What hit me?” 


Just 


gets 
Surgery better! 


Fig. 2.21 The swelling phases after cosmetic surgery. 


Know what you are supposed to do after surgery. 
Take your medicines exactly as directed. 

Know what medications not to take. 

Know how to keep your surgical areas clean. 
Know what activities you can and cannot do. 
Know when your follow-up appointments are. 


Remember, the patient has a lot to do with the final result! 


It is important for patients to understand that surgery is a strain on the body and that they will 
likely have less energy during the early recovery period and need much more rest than usual. 
They may be bruised, swollen, and in some discomfort. All of this is a stress on the body, and 
even watching TV may be a strain. Smart patients plan ahead to ensure they have proper care- 
takers and can use the early recovery period to rest and heal. 

Rest and relaxation are essential for proper healing. The immediate postoperative period is 

not a time to clean your garage or work in your garden! Severe complications can occur from 
postoperative overexertion, which can complicate and affect the final result. The surgeon is 
responsible for the surgery and the patient is responsible for the recovery. If the patient does 
not follow instructions, the best surgeon in the world cannot get the desired result. 

Use this opportunity to be a queen or king and be catered to. Enjoy your recovery! Rest and 
relax, watch those movies you never have time for. Do not perform functions that will increase 
your blood pressure or promote bleeding. Drink plenty of fluids and protein. A high-protein shake 
several times a day will help ensure proper surgical nutrition. Taking a single multivitamin each 
day is also a good idea. Sleep like a baby! The more you rest, the more you heal. 





Fig. 2.22 The rest, relax, and recover attributes after cosmetic surgery. 


How Will Others React to My New Look? 


e lt is always interesting how others view those that have 
cosmetic surgery. Some patients are upset if their peers 
notice and some are upset if they don’t notice. The 
bottom line is that patients should be doing cosmetic 
surgery for themselves, not for others. If you are doing 
cosmetic surgery for others, you already have a problem. 
It is nice that others may notice, but you need to do it 
for you! 

Natural cosmetic surgery should whisper, not scream. 
Most patients will have subtle changes, but some 
patients may have very dramatic changes and must be 
prepared to look different; after all, that is the reason to 
have cosmetic surgery. 

The reaction of others is also based upon the person- 
alities of your friends and associates. Some will be 
jealous that they could not have cosmetic surgery 

and therefore speak negatively about your result, again, 
out of jealousy. Still others may be so unhappy with 
their life that they don’t want you to be happy with 
yours and this type of person may speak negatively 
about your result. 

When we change the way we look, it is sometimes hard 
for us to get used to it. Don’t be too quick to judge your 
new look. It takes weeks or even months to settle in 
and also for you to get used to it. 

e The vast majority of patients become very pleased with 
their new look. 





What are you 
looking at? 


Fig. 2.23 How others will react to a patient who has had cosmetic surgery is a common concern. Some patients fear everyone will notice, while 


others fear no one will notice. 


There are basically two types of unhappy patients: those that 
have a complication or problem and those that have a normal 
course or result but are unreasonable. Some patients will never 
be happy. They may decide to have a facelift and think that it is 
literally going to transform their entire life and being. These are 
frequently patients with low self-esteem or patients with other 
problems such as poor interpersonal relationships, relationship 
stress, obesity, etc. They go through the entire surgical process, 
have an acceptable outcome and look in the mirror and still do 
not like themselves. This is not your problem, tt is theirs. To get 
through this, you need to make it “your problem.” Sometimes all 
these patients want or need is some attention. This is not a case 
for a coarse or defensive doctor attitude, but rather the time to 
bring these patients in at the end of the day and spend time with 
them letting them vent. This is when compassionate staff members 
are Invaluable. They can bond with these patients and hold their 
hand, literally and figuratively. It is also important for the patient 
record to have a place to document if the patient is happy or 
unhappy at the time of their visit. | have had cases where several 
months down the road an unreasonable patient becomes unhappy 
and claims they were never satisfied with the treatment or result. 
It is extremely valuable (especially if the case involves legal pro- 
ceedings) to be able to review the record and show the patient 
that the documentation shows that they were happy at the last six 
appointments. | know some surgeons that actually have a place on 
the record for the patient to state their satisfaction level and actually 
sign the chart. This carries even more weight. 


If an unreasonable patient turns sour, you must, at some point, 
review the informed consents with them and point out the pre- 
operative discussions of what their surgical procedure would and 
would not do. | have the regular preoperative consents In my 
office, but for every operation, there is also a consent for “What 
your procedure wont do.” This is important, as some patients may 
think a facelift will lift their brows or fix wrinkles around their lips, 
etc. Also, if | have a case that may portend a revision, | discuss this 
with the patient in the pre-surgery period. An example may be a 
bariatric surgery patient who has extreme submental skin or a laser 
patient with extensive wrinkling or acne scars. | add a section to 
the consent stating that their situation Is more extensive than the 
average patient and a secondary procedure may be necessary at 
the expense of the patient. | do this in writing and several times In 
verbal conversations, preferably in the presence of their spouse. 
All my consents have a paragraph that clearly states that “Surgery 
is not an exact science and the result is subject to many variables, 
some beyond the control of the surgeon or patient. In these cases 
a revision may be necessary and additional surgical and anesthetic 
fees will be applicable.” This is not iron clad, but does set the stage 
for post-surgical conversations. The bottom line is to make your 
policy clear BEFORE the surgery. When dealing with an unrealistic 
patient, showing them this consent can subdue them. Some 
patients may act very unhappy at first, but after significant com- 
munication and the passage of time, they often settle down. The 
worst thing you can do with these patients is to be arrogant. 
Arrogant surgeons get sued. If you are not a good communicator, 
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EVALUATION OF THE COSMETIC FACIAL SURGERY PATIENT 


then use a staff member that is. Some of these patients simply 
realize that their facelift did not “make them pretty” or change their 
life and they have buyer's remorse from the expenditure. This is 
especially true with patients who really could not afford the surgery 
and really had to scrape up the funds. 

The single most important question for the surgeon to ask this 
type of patient is, “What can | do to make you happy?” Sometimes 
the answer may be, “Just listen to me.” Sometimes the answer 
may be to revise a part of the surgery and sometimes the answer 
may be a refund of the surgical fee. 

There is no universal answer and it is dependent on the situa- 
tion. If a patient has a facelift but still has some residual submental 
skin, a small skin excision under local anesthesia may make them 
happy. Some will agree to pay for a revision and others may be 
adamant against it. Although some surgeons force them to pay, | 
always provide options. If truly feel that the result could have been 
better, then | am helping their face and my reputation and will do 
it at no charge. If | feel that their problem is not a result of the 
surgery, | will simply have the staff tell them what our fee Is for the 
revision and if they are unhappy, then ask them “What do you feel 
is fair for this extra surgery?” Sometimes they may provide a figure 
and sometimes they may remain insistent on paying nothing. For 
revision surgery, | never argue over money. In the end, if you want 
a great reputation, you need to make patients happy. Sometimes 
it will cost you some money, but to me that is simply a form of 
marketing. The key is to convert this unhappy patient to a happy 
patient and get that negativity out of your practice and move on 
to happier patients. 

Some patients will ask for a total refund. No surgeon wants to 
do a 4-hour case and refund the fee. In today’s social media 
environment, however, an unhappy patient can literally punish a 
surgeon (deserved or not) on doctor rating sites. Patients know 
this and if you run across a vindictive patient, they can tarnish your 
great reputation. Consumers are used to getting full refunds from 
many stores and services and do not think surgery should be any 
different. The doctor can take the hardline and if he or she feels 
that it is out of the question, they can refuse and pass the informa- 
tion on to their lawyer. | have seen some doctors who would have 
no part in a refund, but after a week out of their office sitting in 
depositions, they realize that a refund was not such a bad deal. 
Remember, it does not cost anything for a patient to sue you. 
Some will initiate this process knowing that it is a good bargaining 
chip for a settlement. If communication comes to the point of a 
patient requesting a refund, | will usually try to achieve a compro- 
mise. Again, | may ask them “What do you think is fair?” Sometimes 
they may surprise you with a reasonable amount. If they hold out 
for a full refund, then a decision has to be made by the surgeon. 
My advice is to just get it done and move on. 

One point of great importance Is to never, ever refund any 
money without a legal document and release. This may vary from 
state to state, but my refund release states that we are making a 
refund in the interest of patient relations and admit no wrong 
doing. It also clearly states that by accepting the refund, the patient 
will waive all legal actions and agree not to defame the surgeon or 
practice in any form of verbal and written media. | have to say that 
there have been instances in my career when | was actually relieved 
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to trade a refund for a signed patient release to dismiss a problem- 
atic patient and move on. 

The second scenario is the situation where a complication 
occurs that may not be your fault, but it is nonetheless a bad situ- 
ation. A post-facelift hematoma, skin necrosis, or infection are 
examples. Examples that patients may perceive as the surgeon's 
fault may be nerve damage, poor scars, or pixie earlobes. Regard- 
less of whose fault it may be or not be, the surgeon is faced with 
a significant complication. Sometimes bad things happen to good 
surgeons and patients. The key to handling these types of situations 
is to devote your complete attention to this patient and get them 
through their problem. The first matter of business is to maintain 
the patient’s confidence and keep them in the practice. No surgeon 
wants his or her complication to end up in someone else's office, 
especially if it is a hostile competitor, which unfortunately is common 
in cosmetic surgery circles. The key to retaining the complication 
patient is confidence and communication. Apologizing for the 
problem (without admitting fault) can go a long way. “Mrs. Smith, 
| treated you with the same care | would provide my own family 
and | am very sorry this problem occurred and has inconvenienced 
you. | promise you | will do everything in my power to get through 
this problem and will not let you down.” As long as a patient feels 
that you are contrite and will stand by them, they will most fre- 
quently stay the course. 

There are some special considerations that need to be given 
with patients experiencing complications. The foremost factors are 
communication and handholding. These patients need to be seen 
frequently for complication management. They need to be seen 
at a time when the surgeon and staff can spend a lot of time with 
them in a calm and unrushed environment. | like to see these 
patients at the end of the day as the last patient. This keeps them 
from mixing with your other patients, gives them privacy and since 
you day is Over, you can spend adequate time with them. Of equal 
importance Is not to complicate communication by having numer- 
ous staff members deal with this patient. You need to have your 
most understanding and compassionate staff member be the only 
other person that tends to this patient. | prefer to have a single 
staff member stick with every patient throughout their entire surgi- 
cal journey, as this creates a bonding, which is preferable when 
complications occur. In the case of, for example, skin necrosis after 
facelift, many wound care appointments will be required. These 
patients need to feel that they are your only patient. Frequent 
phone calls from the surgeon and staff are also helpful when 
appropriate, and these patients, of course, have my personal cell 
phone number and e-mail. It is also important to have the exact 
same level of communication with the patient's spouse. Remem- 
ber, keeping these people confident that you can heal them is the 
key. | have also done small things to compensate these patients for 
their inconvenience such as free Botox or products. If done in a 
sincere manner, It is not viewed by the patient as a “bribe.” 

If you face a complication that is not clear, a second opinion or 
specialty referral must be made in the early phase. Many lawsuits 
occur for failure to refer or failure to refer at an early enough 
period. A friendly consult or second opinion is a much better 
option than having a patient leave your practice and go to a hostile 
competitor. If a referral is needed, the question of “Who will pay 


for this appointment or treatment?” will frequently arise. Sometimes 
the surgeon would be best served if the already unhappy patient 
does not incur additional fees. | have done it both ways, picking 
up the tab or having the patient be responsible. Usually, most 
colleagues (who experience this with their own patients) are sensi- 
tive to this and will assist with little or no fee. In the event that a 
surgeon does want to pay the referral expense, | would suggest 
speaking with their legal counsel first. 

Over my career, | have steered some typical complications 
through the tight straights of healing, consultation, and recovery. 
These patients are usually grateful for the care and attention and 
stay as happy patients of the practice. 


Dealing With Online Reviews 


Online doctor review sites are something that are new to seasoned 
practitioners and the standard for new doctors. They have been a 
paradigm shift or game changer. Positive reviews can greatly 
enhance your practice and negative ones can keep patients away. 
The biggest miscarriage of this system is that most are anonymous 
and anyone can say anything, true or false. Great reviews can come 
from your sister and vile reviews can come from your competitor’s 
receptionist. There is simply no control. The best thing that a 
surgeon can do Is to have a lot of positive reviews to offset any 
potential negative reviews that may ensue. It looks very suspicious 
when a surgeon has only several reviews and then you see a 
negative review followed by five positive reviews the next day. The 
key is to run your practice in a manner to encourage positive 
reviews. You staff can be very helpful with this, as patients will often 
verbally complement the office, staff, and surgeon. This is a great 
time for a staff member to tell the patient that their comments 
are so gracious, and we work hard for that type of satisfaction. If 
the staff further explains that by posting these comments of satisfac- 
tion online the office is greatly assisted, many patients are happy 
to do so. Having a glossy postcard with Instruction on how 
and where to post will also make it easier for happy patients to 
share their experiences. Just remember, It is a lot easier to bury 
a negative comment when you have a long history of positive 
comments. 


From time to time, even the most caring and efficient offices 
will have negative reviews, whether they are warranted or con- 
trived. If you feel that a negative review is contrived, hateful, or 
otherwise unwarrantedly offensive, some sites will remove the 
review. Asking for this is always a first step. If you have a negative 
review, the first thing the surgeon and office should do is look in 
the mirror. Although hard to take, sometimes the negative review 
is accurate. Perhaps you do run over and keep people waiting too 
much; perhaps it may be difficult to find parking at your office; 
perhaps you do have a rude staff member, etc. Progressive offices 
will use these comments to make their experience more positive 
and hence generate more positive reviews. The best thing a 
surgeon can do to respond to a negative review is to be humble, 
apologize, and ask the patient to call the surgeon personally 
to discuss the problem. This makes the doctor and office look 
sincere. The worst thing you can do it to engage in a pompous 
online battle with the already unhappy patient. Bullying in the digital 
world is not accepted. You may also violate HIPAA (Health Insur- 
ance Portability and Accountability Act of 1996) guidelines in dis- 
cussing a patient's care. You want to appear as the good guy or 
girl, and it goes a long way, as most people who read reviews fully 
realize that some negative reviews are normal and many are 
unwarranted. 


Conclusion 


Cosmetic surgery is an elective upper-class luxury and we serve a 
patient population that is used to having excellent service and an 
industry that perpetuates it. Clinical competence is obviously the 
biggest factor in the equation of success, but can be totally over- 
shadowed by a poorly run office or arrogant physician. It is said 
that excellence is a journey and not a destination. If you and your 
team strive to continually improve all aspect of patient care, safety 
and satisfaction, you truly can have an excellent office. Cosmetic 
surgery is a tremendously fulfilling practice and | have a passion for 
it. | love going to work and love the interaction with my team and 
patients. Continually striving to make it all better is a pleasure. 
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Facelift Surgery (Cervicofacial Rhytidectomy) 


Joe Niamtu, III 


At the time of writing, | have performed |0Q0+ facelifts, with the 
following stats: 
@ 97.5% female 
@ 2.5% male 
@ 8.5% smokers 
@ 29% had simultaneous full face CO, laser skin resurfacing. 

| am proud of this number and | have charts, operation reports 
and before-and-after pictures for every single patient to back up 
this statement. Of these 1000+ facelifts, 98%% were traditional 
comprehensive facelifts with midline platysmaplasty and pre- and 
postauricular flaps averaging 7—8 cm of circumferential dissection — 
in other words, large facelifts; 296 were short-scar lifts. | have done 
every inch and every stich by myself. | have attempted to analyze 
and reanalyze every step. In a single chapter, It is impossible to 
cover all areas of facelift surgery and that single topic could easily 
fill this entire text. My goal with this chapter is to convey the 
techniques that have proven to be safe and effective in the |O00+ 
facelifts. This does not mean that “my way” is the only way to do 
it or that it cannot be done better. My goal with this chapter lies 
in my slogan: Always be a teacher, always be a student. 


What is a Facelift? 


A facelift has more impact than any other surgical procedure. First, 
the face is our prime identity and our seat of vanity and expression. 
Even the smallest facial blemishes can keep some people in the 
house. We are our face! The other important factor is that you 
can cover the rest of the body. A patient can hide wrinkles, dark 
spots, and cellulite on their body but not on their face. Patients can 
cover poor results or scars on their body with clothes; the face (in 
most cultures) is exposed for the world to see. Because of this, no 
other cosmetic procedure carries the physical and emotional 
prowess of a well done, natural-appearing facelift. Contrarily, an 
unnatural or botched facelift may cause a lifetime of problems that 
are impossible to hide. 

The word “facelift” is a word that surgeons love and patients 
hate. No one ever wants to have a facelift; they have it because 
they feel it is the only option that will make them look younger. If 
and whenever other technology supplants facelift surgery, history 
will look back upon the facelift as a primitive, aggressive, and 
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perhaps barbaric piece of surgical history. Facelift surgery does not 
actually make patients look younger. It does make them look tighter 
and reverses the gravitational and aging changes in the lower face 
and neck, which are senescent changes that patients disdain. 

Even the technical term for facelift “cervicofacial rhytidectomy” 
is Inaccurate, as it implies that wrinkles (rhytids) are cut out. In 
reality, a facelift is not an operation for wrinkles, but for loose skin 
and ptotic tissues. Most facial wrinkles are unaffected after a facelift. 
Also, high on the list of public fear with a facelift is the possibility of 
looking unnatural or “done” after facelift surgery. Much of this stems 
from poor surgical technique with unnatural vectors of pull, hairline 
aberrations, and excessive surgery. Failure to simultaneously 
address other aging facial structures such as blepharoplasty or laser 
skin resurfacing are also contributors to unnatural appearance. The 
biggest sin of the past, however, was the failure to address the 
restoration of facial volume. Surgeons took aging patients with 
skeletonized faces and pulled their skin tight. They made patients 
“tighter but not younger.” This is a guarantee for an unnatural 
appearance. Contemporary surgeons realize the absolute need for 
concomitant facial reinflation and volumization with facelift surgery. 
One only has to Google “bad cosmetic surgery” to see countless 
images of unnatural-appearing celebrities that seemingly violate all 
common sense of aesthetic balance and surgical skill. People are 
afraid of facelifts. Reality shows, or what | call “unreality shows,” 
have also become popular and focus on plastic surgery nightmares. 
All of the aforementioned trepidation looms in the back of the mind 
of many patients sitting in your office and being told they “need a 
facelift.” 

The word “facelift” has morphed with so many meanings that 
most of the public is confused about what a facelift is and does. 
Some patients present and state they do not want a “full facelift.” 
In the evolution of facelift surgery, coronal browlifts were frequently 
performed in conjunction with facelifts. Many patients had other 
simultaneous procedures and the piling on of these ancillary pro- 
cedures such as blepharoplasty, chemical peel, and facial implants 
took on the name “full facelift.” | explain that performing surgical 
facial rejuvenation is similar to restoring a vintage automobile. 
There are many steps to be addressed, including body work (the 
facelift), restoring older parts (blepharoplasty), adding new parts 
(facial implants), and painting the car (laser skin resurfacing). A 








A facelift is basically a procedure to improve jowling and excess neck skin. 


facelift is the part of the facial rejuvenation procedure that addresses 
the lower face and neck (Fig. 3.1). To truly rejuvenate (restore the 
car), concomitant procedures such as brow and forehead lift, 
blepharoplasty, facial implants, and laser skin resurfacing are added. 
It is rare that a patient is a candidate for a facelift only, as the vast 
majority of patients that are old enough to have jowls or excess 
neck skin, also have upper facial and skin aging. For true facial 
rejuvenation, patients must be offered correction of their global 
facial aging with the discussed ancillary procedures. Often, a patient 
ignores this comprehensive approach due to financial reasons or 
simply because of their conservative attitude. Reverting to my 
common vintage automobile restoration analogy, performing a 
facelift only is like painting a rusted and dented car. It will look 
better, but not at its best. 

Finally, the word “facelift” has become a blurred definition and 
commoditization. What used to be referred to as an operation of 
skin dissection and tightening by excess skin removal, Is now 
characterized by filler injection (liquid facelift), platelet-rich plasma 


injection facelift, nonsurgical facelift (radiowave and ultrasonic skin 
tightening), numerous suture suspension “facelifts,” and even 
massage devices and creams; all these are referred to as “facelift” 
procedures. Also popular are “corporate” or “named” facelifts, 
which attempt to make facelift surgery a commodity. All surgeons 
and consumers should be wary of any facelift preceded by a name, 
whether corporate, descriptive, or the name of a specific surgeon. 
A facelift is either a facelift or it is something else. Patients and 
consumers must understand the difference between the proven 
safe and effective technology versus a corporate or self-serving 
substitute. The Internet technology has ushered in scams of all 
types and proportions, and patients must be educated to separate 
the wheat from the chaff. Unfortunately, I, like many surgeons, see 
patients on a regular basis that became the victim of some short 
cut or publicized “facelift” technique that fell short in result, longev- 
ity, and sometimes safety (Fig. 3.2). It is the job of the credible, 
ethical, and academic surgeon to steer patients away from proce- 
dures that fail to live up to what they purport. 
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FACELIFT SURGERY 





Fig. 3.2 Three patients seen within a 6-month period who all had a well-publicized “as seen on TV” facelift within the previous 2 years. These 


patients were treated with a small facelift when they needed a large one. 


Facelift Gestalt 


In the field of cosmetic facial surgery, there exist procedures that 
can be mastered and reproduced, being almost always predictable 
and rarely challenging. On the other hand, there are procedures 
such as rhinoplasty, otoplasty, and facelift surgery, which always 
present new challenges and room for improvement, and excel- 
lence in these Is a Journey and not a destination. As in any facet of 
life, there are those who do something and are satisfied with the 
average and those who are continually searching for a better, safer, 
faster, and more reliable result. Over the years, | have seen com- 
monality in those surgeons whom are truly students of the art. 
First, they are always trying to become better and to make the 
patient experience better. They do this by their total immersion of 
their talent and innovation (and that of their staff) to continually 
tweak and improve a surgical procedure. When | go to sleep at 
night | replay the surgical events of the day, thinking of what | did, 
how | did it, and how | could do it better. | have never been a fan 
of the status quo and am always asking myself “Why do it like this 
and why not do tt like that”? Most of my friends and colleagues 
that excel and love what they do, possess the same penchant for 
inquisitiveness and improvement. Another part of this commonality 
among truly inspired and successful surgeons is the passion for 
What they do. Although this banter seems removed from an 
instructional facelift chapter, it is relevant, especially for younger 
surgeons to learn, love, and excel in facelift surgery. 

What is the best way to do a facelift? You can debate this for a 
lifetime but there is truly a single answer: “The best technique for 
a facelift is one that addresses the patients’ concerns in a safe, 
natural, and long-lasting manner and produces happy patients with 
few complications.” The argument of what works, what is right, 
and what is best, however, continues. Some surgeons perform 
very minimal incision facelifts with several sutures. Others perform 
very complex deep plane dissections and extremely aggressive lifts. 
Who is right? The answer lies somewhere in between. There are 
countless abbreviations and short cuts that may or may not be 
successful in the end. Dieting is a great analogy. We know beyond 
any shadow of a doubt that in healthy individuals, consuming more 
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calories than burned will produce weight gain and moving more 
and eating less will produce weight loss. This seems so simple and 
elementary but new diets come and go on a weekly basis. Why 
are people trying to Invent something in the face of knowing what 
actually works. The answer is that, since recorded history, human 
nature thrives on attempting to achieve the same result with less 
work, commitment, and process. 

Regarding facelift surgery, a | 00-year track record exists to show 
that the evolution to a procedure with pre- and posterior auricular 
flaps, extended dissections, superficial musculoaponeurotic system 
(SMAS) treatment, platysmaplasty, and skin excision can produce a 
safe, natural, and long-lasting result in the hands of the average 
surgeon. Knowing this then, why are there so many short cut 
facelift procedures? The answer is similar to dieting. Someone 
simply wants to try and do it easier or is trying to make a deceptive 
profit. “Short cut” facelifts may be a good learning tool for novice 
surgeons, or for selected patients that may not be healthy enough 
or have the recovery window for a true facelift, or for young 
patients with minimal aging. Other than these examples, it is my 
opinion that short cut facelifts lead to short cut results. My challenge 
is for surgeons to learn all phases of facelift surgery beginning with 
the small “short cut” procedures and progressing to more com- 
prehensive surgery as their ability and skill warrants. Some surgeons 
that do not have classical surgical or cosmetic training may always 
perform an abbreviated facelift. This is fine as long as it is performed 
on the right patient population and the surgeon is transparent 
about the result and longevity. When an abbreviated “miracle lift” 
procedure is marketed on TV as a “medical breakthrough” and 
“revolutionary” but in reality has been performed for almost a 
century, | feel that is fraudulent, misleading, and deceptive (Fig. 3.3). 

To me, performing a short-cut facelift procedure on a 42-year- 
old patient with minimal jowling and neck skin is acceptable, but 
performing this procedure on a patient with moderate or advanced 
aging is short-changing that patient. | do perform short-scar facelifts, 
but it involves only 2% of my facelifts, mainly because even young 
patients can have significant skin excess that will not be addressed 
by a conservative procedure. When | do perform a short-scar lift 
without platysmaplasty, the patient signs a separate consent 





Fig. 3.3 An illustration from a 1927 French textbook affirms that “new” short-scar facelift procedures with purse string sutures are really not new 


at all, but almost |100 years old. 


detailing “what their facelift won't do.” Another trap to avoid is a 
patient who is not a candidate for a small lift but who pleads for 
the surgeon to perform one. All surgeons must understand that 
their most precious asset is their reputation. If Mrs. Smith needs a 
traditional comprehensive facelift and | perform a short-scar lift 
without platysmaplasty, she may or may not be happy. If she is 
unhappy and expected more, she may attack my skills, forgetting 
that | tried to talk her out of the smaller procedures. On the other 
hand, she may be happy, but her result shows obvious under- 
treatment and her friends and medical providers may only know 
that Dr. Niamtu performed her facelift, not knowing that it was a 
discussed compromise. These casual observers may get the 
opinion that Dr. Niamtu is not a good facelift surgeon. They have 
no idea that my staff and | tried to talk this patient out of a small 
procedure and suggested a traditional, comprehensive facelift. 
They do not know about my counseling and special consent, all 
they know is that Dr. Niamtu did a facelift and there is still excess 
skin. All you have is your reputation, so do not allow short cuts to 
compromise it. 

A facelift that is advertised as simple, done with local anesthesia, 
drive home from the office, no bandages, and back to work in 
several days is probably very overhyped and will not match the 
results and longevity of traditional facelift surgery. Beginning small 
is fine, walk with small facelifts before you run with large ones. All 
surgeons need to learn the tricks of the trade, but you must learn 
the trade before your learn the tricks. 


Facelift History 


The scientific literature is replete with descriptions of early facelift 
techniques from the early 20th century that primarily detailed skin 
tightening via excision. In 1973, Skoog presented a technique of 


elevating the platysma muscle without detaching the skin. In 1976, 
Mitz and Peyronie described the superficial musculoaponeurotic 
system (SMAS), and later other authors described techniques of 
SMAS plication and imbrication. By the late 1970s and mid- |980s, 
a combination of complete platysma muscle transection, plication 
of medial borders, and pulling laterally was presented as the way 
to get the “best result.” Patient complaints, complications, and 
over-operated necks occurred, and many of these techniques 
were abandoned. Deep plane and subperiosteal techniques 
have been described by multiple authors, as have endoscopic 
approaches. 


Facelift Anatomy 


Facelift surgery and anatomy are inseparable and great surgeons 
are great anatomists. Facial anatomic expertise Is imperative to 
performing competent facelift surgery and avoiding complications. 
The best way to discuss anatomy is to consider the progressive 
layers encountered during the procedure from skin to bone 


(Fig. 3 4). 
Layers of the face: 
Layer | — Skin 


Layer 2 — Subcutaneous 

Layer 3 — Musculoaponeurotic 

Layer 4 — Areolar plane 

Layer 5 — Deep fascia and periosteum. 


Layer | 


The first layer concerned in facelift anatomy is the skin. Facial skin 
varies in thickness, being thinnest in the eyelids and thickest on the 
nasal tip and forehead. The dermal plexus of blood vessels 
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Fig. 3.4 The superficial and deep cervical fascia are shown as related to the surrounding anatomy. SMAS, superficial musculoaponeurotic system. 


nourishes the skin (and facelift flap) and must at all times be 
respected. The handling of lipocutaneous flaps in cosmetic facial 
surgery should be as gentle as other procedures in which the 
vascularity of the flap is essential to its survival. During facelift dis- 
section, several millimeters of fat is left adherent to the dermal 
undersurface to protect this area and enhance flap viability. A 
general rule is that there should be fat on both sides of the facelift 
flap. 


Layer 2 


The next layer is the subcutaneous layer. This is the layer that is 
between the dermis and SMAS. The subcutaneous layer is basically 
a safe layer in the face and can be undermined in the subcutaneous 
plane without damage to significant anatomic structures. This layer 
is of varying thickness depending upon the location and patient. 
The subcutaneous layer is plentiful in the cheeks and anterior neck 
but Is extremely thin in the postauricular mastoid region. Very 
mobile structures such as the lips and eyelids have very little sub- 
cutaneous fat. Connective tissue fibers known as “retinacular cutis” 
originate at the periosteum and travel through the deep layers to 
terminate in the dermis. The subcutaneous layer becomes thick- 
ened over the malar region, where dissection can be tenuous. This 
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tissue Is attached to the malar periosteum by retaining ligaments 
that run from the underlying periosteum through the malar pad 
and insert into the dermis. This area is very tenacious and because 
of its fibrous nature provides resistance when dissecting; it is 
referred to as McGregor’s patch. Brisk bleeding is also frequently 
seen in the area due to accompanying vasculature. The thickest 
layer of subcutaneous fat underlies the nasolabial folds. 


Layer 3 


The third layer is the superficial facial fascia (SMAS) layer. This layer 

separates the overlying subcutaneous fat from the underlying 

parotidomasseteric fascia, facial nerve branches, and envelopes the 

facial mimetic muscles (Fig. 3.5). 
The superficial fascia is formed (from scalp to neck) by: 

@ The galea aponeurotica (which splits to envelope the frontalis 
and occipitalis) 

@ The superficial temporal fascia (also called “temporoparietal 
fascia”) 

@ The superficial facial fascia (SMAS) in the cheek region (which 
splits to envelope the midface mimetic muscles) 

@ The superficial cervical fascia (which splits to envelope the 
platysma). 





Fig. 3.5 An intraoperative image showing the skin, subcutaneous fat/ 
superficial muscular aponeurotic system (Sub Q/SMAS) (superficial facial 
fascia) layer, and the parotidomasseteric (PM) fascia (deep facial fascia) 
layer. 


Layer 4 


This is a less defined layer that contains facial spaces, retaining liga- 
ments, and the facial nerve branches. 


Layer 5 


This consists of the deep fascia of the face and neck, and the 

periosteum over bone. 

The deep layer of fascia is formed by: 

@ The deep temporal fascia and the periosteum. Below this 
layer lie the muscles of mastication, the salivary glands and 
principal neurovascular structures. Over bony structures such 
as zygoma and cranium, this layer is indistinguishable from 
periosteum 

@ The deep facial fascia (parotidomasseteric fascia) 

@ The deep cervical fascia. 

The deep layer of the temporalis fascia is intimate to the tem- 
poralis muscle and is often referred to as the “superficial layer of 
deep temporal fascia.” This layer splits at the zygomatic arch and 
the second layer is referred to as the “deep layer of the deep 
temporal fascia.” Some surgeons mistakenly call the fascia on the 
inferior side of the temporalis muscle the “deep layer of deep 
temporalis fascia.” This is not the case and as stated in the previous 
sentence the “deep layer of the deep temporalis fascia” occurs after 
the split on the arch. 


The Superficial Muscular Aponeurotic 
System (SMAS) 


Knowing about all of the above layers is essential to understand 
and safely perform facelift surgery. Although each layer is complex 
in its own right, the SMAS is the most controversial layer and its 
nomenclature is used correctly and incorrectly by surgeons and 
authors alike. The SMAS layer in the cheek, as described by many 
leading authors, Is said to be continuous with the galea in the scalp, 


the temporoparietal fascia in the temples, and the superior cervical 
fascia In the neck. This structure was initially described by Mitz and 
Peyronie as muscular and fibrous tissue and termed the “superficial 
musculoaponeurotic system.” They stated the SMAS exists in the 
parotid and cheek regions and invests the muscles of facial expres- 
sion. In their original article (see Further Reading, below), the 
authors state, “To us, the SMAS appears to be a fibromuscular 
network located between the facial muscles and the dermis, one 
which covers the facial motor nerves.” They note that the SMAS 
separates two layers of fat in the face into superficial and deep 
layers. Their work also implied that the SMAS was continuous with 
the platysma. 

Various authors contest Mitz and Peyronie's finite description of 
the SMAS and related layers, and some surgeons do not agree that 
there Is any such thing as the SMAS at all. Jost and Levet refuted 
the work of Mitz and Peyronie and dispute their findings. In their 
study, the authors combine embryology and comparative anatomy 
of other mammals as well as cadaver dissections and summarize 
that the SMAS as described previously was incorrect. These 
authors describe the SMAS as a double-layered system. The first 
layer is the superficial system, which is consistent with primitive 
platysma and includes parotid fascia and has no direct bone inser- 
tion. In addition, they state that a deep system exists, which includes 
the sphincter coll profundus. This group of muscles in the perioral 
region does possess bony attachments. These authors also con- 
tradict Mitz and Peyronie and state that the SMAS is not continuous 
with the platysma, but rather it is the parotid fascia that is continu- 
ous with the platysma. Additionally, they comment that the parotid 
fascia is the uppermost part of the primitive platysma, which is a 
muscle that has undergone fibrous degeneration. Applying this to 
facelift surgery, these authors suggest dissection deep to the parotid 
fascia. 

In an additional article denying that the SMAS exists as originally 
described, Gardetto et al. state that according to the work of Mitz 
and Peyronie, “no SMAS exists in any of the described regions that 
agrees with the basic criteria of Mitz and Peyronie.” This article 
corroborates through comparative anatomy and fresh cadaver 
dissection studies that the “SMAS does exist in the parotid region, 
where it is thick but becomes very thin and discontinuous in the 
cheek where it is impossible to identify or dissect it, even with 
microsurgical technique.” They further state that “there is no evi- 
dence of continuity of the SMAS and the temporal fascia but in 
contrast, in the lower eyelid there is continuity with the lateral 
portion or the orbicularis oculi muscle.” 

Most surgeons will agree it separates the subcutaneous fat from 
the underlying parotidomasseteric fascia. When a surgeon states 
that they pick up the SMAS, in reality they are picking up the 
subcutaneous adipose tissue and connective (aponeurotic) tissue 
above the parotidomasseteric fascia. This is what is frequently 
plicated, excised, imbricated, and otherwise managed in facelift 
surgery. Whether you agree or disagree with concepts about the 
embryology and histology, the remainder of this text will refer to 
the “SMAS” as the tissue between the dermis and parotidomas- 
seteric fascia. The subcutaneous tissue and SMAS may be histologi- 
cally and microscopically separate layers, but in actual surgery they 
are picked up, cut, pulled, and sewn as a single layer. Again, this 
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text will consider the SMAS to be closely associated with the deep 
portion of the subcutaneous fat and superficial to the parotidomas- 
seteric fascia. Fig. 3.6 shows the successive layers encountered in 
facelift surgery. 

All motor nerves providing movement of the facial muscles are 
deep to the SMAS plane. When this layer is stretched or pulled, it 
pulls on all the superficial layers of tissue, including the mimetic 
muscles and basically moves the entire lateral face in the desired 
vector to reset the facial “mask” (Fig. 3.7). Teleologically, this makes 
sense, as the physiologic function of the SMAS is to more effectively 
transfer mimetic muscle movement to the facial skin by septae that 
extend from the SMAS to the dermis. In theory, this would allow 
the face to move more as a unit (as opposed to each Individual 
muscle), thus making expression more efficient. 

The third layer is considered “subSMAS” and forms a continual 
fascial layer from the top of the head to the bottom of the neck. 


This includes the galea over the cranium, the temporalis fascia over 
the temples, the parotidomasseteric fascia over the cheek, and the 
superficial cervical fascia on the neck (Fig. 3.8). This is a very 
important layer as it overlies many important neurovascular struc- 
tures, including the parotid gland and duct, the motor branches of 
the facial nerve, the greater auricular nerve, the external jugular 
vein, buccal fat pad, and facial artery and vein (Fig. 3.9). Surgically 
speaking, this plane is “tiger territory”! Although this plane can be 
violated and navigated by experienced surgeons, many complica- 
tlons can be encountered by inadvertent entry by novice surgeons. 
Fig. 3.10 shows the facial nerve branches crossing the masseter 
muscle under the masseteric fascia. 

The parotid gland is also very important in facelift surgery, as 
the facial nerve branches are deeper in the parotid gland until they 
emerge at the anterior border of the gland and cross the masseter 
muscle. Most surgeons (except those who prefer deep plane 





"ig. 3.6 (A) The skin, (B) the SMAS layer, and (C) the subSMAS layer are shown on this cadaveric specimen. PD, parotid duct; BB, buccal branch; 


GAN, greater auricular nerve. 





Ẹ 


Fig. 3.7 Regardless of the true histology of the “SMAS” layer, placing it under traction will pull the lateral thirds of the facial soft tissue into a 
rejuvenating vector as shown in (A). (B) SubSMAS dissection exposing the parotidomasseteric fascia. 
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s. 3.8 The fascial layer of deep connective tissue that includes: the 
galea over the cranium, the temporalis fascia, the SMAS fascia in the 
cheek, and the superior cervical fascia in the neck. 





Fig. 3.9 The prefascial planes provide generalized dissection safety for 
critical anatomic structures but beneath this plane, damage can occur to 
the parotid (P) gland and duct, facial nerve branches, greater auricular 
nerve (GAN), and external jugular vein (EV). 


dissection) limit their SMAS treatment to an area over the actual 
parotid gland, or more distally for experienced surgeons. Keeping 
any SMAS-tightening procedure over the confines of the parotid 
gland is the safest route for unexperienced surgeons. It is this 
subfascial junction of parotid gland and masseter muscle that 
constitutes one of the major danger zones in facelift surgery. The 
deeper and more anteriorly the dissection proceeds beneath this 
layer, the greater the chance of Injury to the facial nerve branches. 
There is a subSMAS loose areolar tissue plane that extends from 
the anterior border of the parotid to the anterior border of the 
masseter. Blunt dissection in this plane allows the deep plane facelift 





0 The SMAS and the glistening masseteric fascia (MF) over the 
masseter muscle at the angle of the mandible. The arrows show facial 
nerve branches crossing the masseter muscle under the fascia. 


dissection to proceed safely even though it is almost intimate with 
the underlying facial nerve branches. Another reason the facial 
nerves are protected in deep plane dissection is that most nerves 
innervate the mimetic muscles on their inferior surface (under the 
muscle). The only muscles of facial expression that have superficial 
(on top of the muscle) innervation are the levator anguli oris, the 
buccinator, and the mentalis, which are all innervated on their 
anterior surface (Fig. 3.! 1). These muscles are also the deepest of 
the facial mimetic muscles. Again, this level of dissection should be 
limited to experienced surgeons only to prevent motor nerve 
damage. Staying over the parotid and above the parotid fascia Is 
the safest anatomic area for novice facelift surgeons. 

Several other structures are frequently encountered in facelift 
surgery and are vulnerable to injury. The sternocleidomastoid 
(SCM) muscle is significant because the external jugular vein and 
greater auricular nerve are intimate and traverse this muscle in the 
midlateral neck at a region known as Erb's point (also called McKin- 
ney’s point) (Fig. 3.12). The greater auricular nerve provides 
sensory innervation to the earlobe and lateral cheek. The external 
jugular vein and greater auricular nerve lie deep to the SMAS and 
are protected as long as the dissection remains in the subcutaneous 
plane. The subcutaneous tissue becomes very thin in this part of 
the neck, and the dermis is sometimes intimate to the fascia of the 
sternocleidomastoid muscle, which can put the nerve and vein in 
Jeopardy (Fig. 3.13). The greater auricular nerve is the most com- 
monly injured nerve in facelift surgery. Also of note Is that the spinal 
accessory nerve (cranial nerve XI) exits the posterior border of the 
SCM also at the level of Erb’s point (Fig. 3.14). Technically, Erb’s 
point was classically described as a point where the cervical plexus 
exits from behind the posterior border of the sternocleidomastoid 
muscle. The four cutaneous nerves of the cervical plexus are the 
lesser occipital nerve, great auricular nerve, transverse cervical, and 
supraclavicular nerve. The scientific literature has many different 
descriptions of “Erb’s” point and many articles describe the spinal 
accessory and greater auricular nerve emerging from Erb’s point 
and this description will be used in this text. 

This nerve enters the posterior triangle to innervate the trap- 
ezius muscle and can be exposed between the posterior border 
of the SCM and the anterior border of the trapezius muscle. The 
platysma muscle stops at the mid-sternocleidomastoid muscle and 
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9. Orbicularis oris 
10. Levator labii superioris 


11. Mentalis 
12. Levator anguli oris 
13. Buccinator 


Layer 1 


1. Depressor anguli oris 
2. Zygomaticus minor 
3. Orbicularis oculi 
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The facial mimetic muscles are protected in deep plane 
facelift surgery because they are innervated from their inferior (under) 
surfaces. The exception is the buccinator, levator labii superioris, and 
the mentalis, which are the deepest lying muscles and are innervated on 
their outer surfaces. 





only skin, a variable amount of fat, and fascia overlie the spinal 
accessory nerve, making It prone to injury. Surgeons must remain 
extremely vigilant to avoid sensory and motor nerve damage in 
this region. 

The deepest layer in the face is the periosteum and underlying 
bone. During a facelift, some surgeons perform subperiosteal 
dissection over the maxilla and mandible in an effort to mobilize 
the deepest tissue planes to better free the ptotic facial tissues as 
well as to allow this plane to scar down during healing in hopes of 
maintaining the lifted position. Cheek and chin implants are fre- 
quently performed in conjunction with facelift surgery and this 
related subperiosteal dissection may provide additional deep tissue 
mobilization. 

The youthful face is in part suspended by retaining ligaments 
that support the skin over the facial bones. These ligaments 
become lax with age and in part are responsible for the sagging of 
facial tissues. These connective tissue ligaments can course from 
bone to dermis (osteocutaneous ligaments) or from soft tissue to 
dermis (cutaneous ligaments). The exact name and location of 
these ligaments is described differently (and sometimes conflict- 
ingly) by various authors and texts. Regardless of the various names 
and anatomic descriptions, these ligaments can be appreciated 
when performing facelift dissection. The mandibular and zygomatic 
ligaments present noticeable adhesions that hamper tissue mobili- 
zation unless they are released. When the mandibular and or 
zygomatic ligaments are separated from the dermis, the previously 
bound tissue becomes noticeably mobile. Fig. 3.15 shows a rendi- 
tion of the approximate position of these retaining ligaments. 
Fig. e3.! shows ligamentous structures in a cadaver dissection. 


As mentioned previously, a large part of having great results is 
choosing the correct patients for any given procedure. In theory, 








SCM 


The relationship of the sternocleidomastoid (SCM) muscle, the external jugular vein (EJV), and the anterior jugular vein (AJV). 
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Fig. e3.1 Ligamentous connective tissue structures. 


40.el 





J, 3 The greater auricular nerve crosses the sternocleidomastoid muscle approximately 6.5 cm inferior to the external auditory meatus (A). 
This junction is also referred to as Erb’s point or McKinney’s point. (B) The greater auricular nerve and external jugular vein are in this region. 
Normally, the facelift dissection should be in the subcutaneous plane and not expose these structures. 


/ 





| The sternocleidomastoid muscle (red), the greater auricular 
nerve (white), the spinal accessory nerve (yellow), and the transverse 
cervical nerve (green). The dotted circle approximates Erb’s point. 


most patients in their late fourth decade are candidates for some 
type of facelift. Younger patients may seek consultation for minor 
jowling and neck changes and may be candidates for a small lift, 
whereas older patients may require larger procedures with other 
concomitant midface and upper-facial cosmetic surgery correction. 
Most patients do not have a comprehensive understanding of facial 
aging and surgical options and present with misinformation and 


misconception. The primary goal of the surgeon and staff is to 
educate the patient about their aging and what areas bother them 
the most, then to provide a menu of contemporary rejuvenation. 
| continually use the concept of “menu” and explain to the patient 
that everyone has a menu of aging and possible procedures. Not 
all patients have the same menu, but all menus have age-based 
similarities. | further explain to the patient that they do not have to 
“order” everything on the menu and they should only consider 
procedures that make sense to them and that fit their specific 
parameters for health, recovery, and budget. The three words 
“health,” “recovery,” and “budget” are really the crux of a patient 
having surgery. All patients must be healthy enough for the surgery 
and anesthesia. Recovery and budget can be also be “limiters”: 
Some patients do not work, so their recovery is not a problem 
but they have no finances. Other patients have the money to afford 
the procedure but cannot take more than a week off of work. 
Some patients have the time off, the money to spend, but are not 
in satisfactory health. These three factors are the main roadblocks 
for having cosmetic surgery. 

Many patients are surprised when they are told that a facelift is 
a procedure primarily for the lower face. It is not uncommon for 
patients to present and request “just a little tuck to pull back my 
cheeks.” They place their fingers on their cheeks and reset their 
cheeks, jowls, and neck (Fig. 3.1 6A). It must be explained to these 
patients that no procedure exists that corrects aging in that vector. 
By pulling the skin in a more lateral direction, a more representa- 
tive correction can be explained (Fig. 3. 16B). 

A more accurate means of illustrating the potential changes from 
a facelift is to place the patient supine and have them look in a 
mirror while elevating their chin (see Fig. 2.9). By removing gravity 
from the equation, the brows and midface are elevated, and the 
Jowls and neck are vastly improved. | find this to be a relatively 
accurate prediction of the final lower face result (Fig. e3.2). 
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Fig. e3.2 A patient in normal upright pose (A). The same patient photographed while lying supine (B) and the same patient after actual facelift 
surgery (C). (B) and (C) show the prediction and actual result, which is similar. 
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ig. 3.15 Some of the various connective tissue attachments that support the face and are encountered in surgery. 
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this. (B) A more realistic vector and result that may be achievable. 


Obviously, digital morphing can be performed, but often the 
patient will set their sights on the morphed postoperative image 
and express unhappiness if that picture is not duplicated by the 
surgery. As stated in earlier chapters, widescreen TVs are useful 
adjuncts for the patient and staff to review the surgeons actual 
website in real-time. The patient can view pictures, animations, 
videos, and experience an interactive consult that details the entire 
facelift diagnoses and treatment in an orderly fashion. They are also 
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ig. 3.16 It is very common for patients to present with the request (A). This is not an accurate result and there is actually no vector that does 


shown before-and-after pictures of actual facelifts. Patients are 
always encouraged to study the website at home and make a list 
of questions. They are also offered the opportunity to speak with 
other patients who also have had similar procedures. 

Patients must also realize that there are degrees of aging and 
corresponding degrees of surgery that basically translates into 
small, medium, and large (Fig. 3.17). Patients with large neck and 
jowl changes are poor candidates for the novice surgeon. 


























(A) A beginner case (small facelift). (B) A medium lift and (C) a large lift and a poor candidate for the novice surgeon. 


Beginners should initially concentrate on thinner patients with mild 
aging and normal chin position. 

Good surgeons usually develop the ability to accurately convey 
a proposed result to their patients. It is impossible to make an 
absolutely accurate prediction, but giving the patient a realistic 
impression of their result is important. It is equally important 
and probably more accurate to let a patient know what the 
procedure will not do. An example would be that a facelift will 
not improve lip wrinkles. It is important for the surgeon to be 
able to warn a patient of problematic areas. For instance, a post- 
bariatric surgery patient with extreme neck skin excess may need 
a secondary revision procedure to address this degree of excess. 
A patient with very heavy jowls needs to be advised that this is 
a problem area and may not be as improved as a patient with 
less jowling. Some of the things that to be emphasized in this 
manner are: 
@ Extreme neck skin excess 
Heavy jowling 
Severe facial and neck wrinkling 
Patients that would benefit from chin or cheek implants 
Previously operated patients with earlobe, incision, and 
hairline changes. 
Frank discussion about what to expect not only helps prepare 
the patient but also facilitates post-surgical communication. Expe- 
rienced surgeons are able to communicate with the patient as to 


What to expect and what areas may be more difficult to fully 
correct. 

When considering candidates for rhytidectomy, chin and sub- 
mental position Is also of significant consideration. In patients with 
retrognathia or microgenia, the final result will not be as dramatic 
unless chin augmentation with implants or osteotomy is performed. 
Even more important is the position of the hyoid bone, larynx, and 
associated muscles of the submental region. Patients who have a 
hyoid position and laryngeal anatomy that is superior and posterior 
can be rejuvenated to a more acute cervicomental angle (Fig. 
3.|8A—C). Patients with this type of anatomy have more impres- 
sive chin and neck results than those with inferior and posteriorly 
situated hyoid bones and submental anatomy (Fig. 3.|8D-—F). 
Patients with low lying submental anatomy likely always had an 
obtuse cervicomental angle and although their skin will be tighter, 
their neck will remain obtuse. The novice surgeon must realize 
these Implications and be able to communicate this with prospec- 
tive patients. Using a tongue blade to retract the excess skin and/ 
or fat can provide an idea of what the patient can expect from 
facelift or submentoplasty (Fig. 3.19). Fig. 3.20 shows another 
means of predicting a result by taking a picture of the patient upright 
and supine. Patients with favorable submental anatomy will exhibit 
an angular neck when lying back and lifting their chin, while those 
with low and forward anatomy will exhibit a more obtuse neck 
when recumbent. 
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(A-C) Patients with superior and posterior hyoid, larynx, and associated structures can be corrected with a normal cervicomental angle. 
(D—F) Patients with inferior and anterior hyoid and laryngeal anatomy will always have a more obtuse neck after correction due to anatomic 


limitations. 


Health 


The patient must be in adequate health for the planned procedure. 
Although most patients are candidates for some type of rhytidec- 
tomy procedure, it Is not uncommon that they have systemic 
problems such as hypertension, cardiovascular disease, diabetes, 
hyperlipidemia, arthritis, osteoporosis, and other comorbidities. 
Patients are living longer and taking more medications, so their 
medical status may be complex. Most of these patients are candi- 
dates for cosmetic surgery if their diseases are controlled and/or 
medically managed. Patients taking anticoagulants or medications 
that affect platelet function present special problems and may 
require intense medical management. The more problems a 
patient has, the riskier the surgery and anesthesia can be. There 
comes a point at which the risk of surgery outweighs the benefits 
of looking younger. In and of Itself, age is not a contraindication to 
facelift surgery. | have treated 85-year-old patients who were 
healthier than some of my 50-year-old patients. Older patients 
may have decreased function or not tolerate extended surgeries 
and recoveries as well as younger patients, and the treatment plan 
must be tempered. We must always keep in mind that we are 
providing elective surgery. No patient has ever died because they 
did not have a facelift, but some have died because they did. It is 
not uncommon for older and sometimes sick patients to have 
non-elective surgical procedures such as joint replacement or cata- 
ract surgery. This instills a mindset that any senior patient can have 
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surgery, even with multiple comorbidities. Because of this, many 
patients assume that they can have facelift surgery, regardless of 
physical condition. In an elective practice, most cosmetic facial 
surgery Is performed in the accredited ambulatory office surgery 
center. An office death or severe complication can be a devastating 
setback that can taint the reputation of an elective surgeon, not to 
mention the loss for the family and related malpractice actions. | 
have always said that “the best surgeons are always a little bit 
scared.” This means that many of their surgical decisions are 
somewhat based on “what can go wrong.” This can be a good 
limiter and ensures a double-check to stay safe with surgery and 
anesthesia. It is not uncommon for sick patients to want to have 
surgery. It is also not uncommon to have them get mad if they are 
turned down due to health risks. As difficult as it is to turn down 
a surgical patient, smart surgeons know how and when to say no. 

All my facelift patients are required to have a history and physical 
from their physician, as well as any indicated labs or consults. 
Patients with hypertension or cardiac history receive an electrocar- 
diogram. Cardiac consultation and echocardiogram or stress testing 
is performed when indicated. 

For all patients, it is imperative to have a written document from 
their physician stating that the patient is stable and cleared to 
undergo elective anesthesia and surgery. In the event of anesthesia 
or surgery problems, this omission is one of the first things a 
plaintiff's attorney would seek. 

Smoking, alcohol, or drug abuse are lifestyle factors that could 
influence surgery and anesthesia. Smoking is a particularly common 
factor encountered. Some surgeons refuse to operate on smokers. 
| practice in Richmond, Virginia, where tobacco forged the state 





(A) Shows a patient with submental excess and (B) shows the ability for an impressive cervicomental angle correction by retracting the 
skin with a tongue blade. This occurs because of the superior and posterior submental structures. (C) show a patient with similar excess, but when 
retracted in (D) the amount of cervicomental angle correction is much less impressive due to the inferior and anterior position of submental 
structures. Patients with this type of anatomy must be forewarned of how this affects their final result. 


economy for centuries. Altria (formerly Phillip Morris) is headquar- 
tered here and the state has the second lowest tax rate in the 
country for cigarettes. Smoking is common. 

Out of my | QQ0+ facelift cohort, 8.5% were admitted cigarette 
smokers, and this is not a contraindication to facelift surgery. Of 
further note, the Center for Disease Control states that |8. 1% of 
US adults smoke cigarettes and of this, 14.5% are female. | have 
performed several hundred facelift surgeries on smokers and | am 
in the process of submitting this data for publication. Preliminary 
results show the incidence of significant preauricular necrosis Is not 
statistically different in smokers than in non-smokers. The prelimi- 
nary data also shows increased incidence of posterior auricular flap 
breakdown in smokers, but no cases that were catastrophic. | may 
decide not to perform simultaneous CO, laser at the same time 
as facelift on heavy smokers, but | have performed facelift and 
concomitant full face CO, laser on scores of patients without 
complications. All smokers underreport their usage and the most 
common answer when queried is “I smoke a pack a day.” | have 
numerous colleagues that refuse to operate on smokers. They 


actually perform salivary nicotine tests on the day of surgery and 
cancel the surgery if the patient tests positive. | do not do this and 
| may be more surgically conservative with a smoker, but again, 
my experience has not shown increased incidence of complications 
of moderate smokers versus non-smokers. When a surgeon 
demands that a patient quit smoking, many will agree and simply 
lie about quitting. In addition, having a normal recovery after elec- 
tive cosmetic surgery is often difficult. Trying to have a normal 
recovery in the midst of nicotine withdrawal can be extremely 
challenging for the patient, surgeon, and staff. Obviously, extremely 
heavy smokers (2—4 packs per day) are prone to Increased anes- 
thetic morbidity, decreased healing, and increased complications, 
so all surgeons must decide when to and when not to operate 
(Fig. e3): 


Psychological Stability 


The psychology of cosmetic surgery patients is discussed at length 
in Chapter 2. Psychological imbalance or body dysmorphic disorder 
may not be a huge problem in a patient seeking lip filler or 
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Fig. e3.3 Many smokers underreport their actual usage. Patients with 
tar and nicotine-stained nails and nostrils are extra-heavy smokers and 
treatments plans should be adjusted appropriately for surgery and 
anesthesia. 
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A means of predicting surgical result is to photograph the patient upright (left) and supine (right). (A,B) This patient shows superior and 
posterior hyoid and laryngeal position with a pleasing angular neck when gravity is positionally reversed. (C,D) This patient with unfavorable 
submental anatomy shows an improved but more obtuse cervicomental angle and neck when supine. 


neurotoxin treatment, but with a facelift, it can provide extreme 
challenges and malpractice actions. All novice surgeons should read 
Chapter 2 and learn the warning signs of potentially problematic 
patients. 


Recovery 


Patients must be able to take time away from work or play com- 
mensurate with the procedure(s) being performed. Everyone is 
busy, and with more women in the workplace, it is difficult to 
balance cosmetic surgery and work. One of the biggest mistakes 
a surgeon can make is to downplay a recovery. If you tell a patient 
they will recover in | week and it takes 2 weeks, they can be 
furious. If you tell them it takes 3 weeks and they recover in 2 
weeks, you can be a hero. Many of the aspects of surgery, such 
as incisions, sutures, anesthesia, bandages, and so forth, can be 
objectively and accurately described. Recovery, on the other hand, 
is very subjective. | have, on several occasions, performed the 
same procedure on identical twins, and one twin did great while 
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the other twin had unusual swelling and bruising. It is impossible 
to guarantee precise recovery, and the surgeon must rely on the 
mean recovery of a procedure or procedures. | tell facelift and 
laser patients that the average patient can return to work or social 
situations at 2 weeks. | explain to them that on the bell curve, 
some patients may look great at 9 days and others may still be 
bruised at 3 weeks. The surgeon should always err on the high 
side; if the patient is given a range of 6-14 days, 6 days is the only 
number they will remember. All of this needs to be covered in the 
consent and pre-surgical material issued to the patient. | give 
patients the option of a Thursday surgery, which gives them a 
weekend, a full work week, and another weekend to recover. This 
is sufficient for selected surgeries, but | tell them that no surgeon 
can guarantee a specific recovery. If they are having a facelift before 
a big event, such as a child's wedding, a reunion, or an important 
vacation, | suggest 4—6 weeks for recovery. | also explain that the 
recovery process in actuality takes about 90 days, and they will see 
positive changes throughout this period. 


Budget 


Patients must have adequate finances for the procedure(s). Cos- 
metic surgery is expensive, and | tell my patients it is a good 
long-term investment. Some patients desire cosmetic surgery but 
in reality cannot afford it. In normal circumstances, there is signifi- 
cant stress for the patient when having cosmetic surgery. Add the 
stress of a poor financial situation, and this may put some patients 
over the edge. In addition, patients who cannot afford a procedure 
tend to skimp on details that are important, such as not purchasing 
expensive antivirals or antibiotics, or using private duty nurses. If 
the financial stress causes family problems, the experience can turn 
into a negative one. Some patients should simply postpone surgery 
until they can afford it; otherwise they may ask the surgeon to 
compromise throughout the surgical experience. Offering alternate 
financing options to patients is helpful but occasionally can enable 
them to do something that at this point in their life is impractical. 
Although senior surgeons with excellent reputations often 
command extreme fees for facelifts, most parts of the country have 
similar fees for facelift. Some surgeons will discount secondary 
procedures such as facial implants or laser skin resurfacing when 
performed simultaneously with facelift. 


Preoperative Consultation 
Workup 


Due to the complex surgery and recovery of facelift, com- 
munication is of extreme importance and is covered in detail in 
Chapter 2. 


Facility 

Many young surgeons will not have the luxury of having an accred- 
ited surgery center in their office. Some new surgeons will have 
hospital privileges and perform cosmetic procedures there. That is 
a good option, but takes the surgeon out of their office, adds 
significant expense for the patient, increases exposure to infections, 
and lacks the privacy of an office surgical center. If a surgeon does 
not have hospital privileges, they may be performing surgery in a 
minor surgical suite in their office. Usually, novice surgeons perform 
smaller procedures, sometimes with local and tumescent anesthe- 
sia and this can be a starting point for beginners. It is important to 
approach the standard of care for one’s community and all surgeons 
should obtain hospital privileges or certify an in-office surgery 
center as soon as they can. The supreme importance Is patient 
safety. 

Some younger surgeons, in the beginning, may choose to 
operate with a procedure chair, dental chair, or procedure table. 
Ifa surgeon Is serious about cosmetic surgery, there is no substitute 
for a formal operating table, and these can be purchased refur- 
bished. Having the ability to position patients laterally (airplane) can 
be of great assistance, especially with older patients with limited 
neck mobility, which makes intraoperative head positioning difficult 
(Fig. 3.21). This prevents the surgeon from bending over and 
working upside down. 





Fig. 3.21 A traditional operating table, which can be tilted laterally to 
improve access and facilitate the surgeon's posture and reduce pain and 
fatigue. 


An additional item that has become personally indispensable is 
an operator stool that can be vertically repositioned (Fig. 3.22). 
Cosmetic facial surgery and especially facelift surgery requires much 
repositioning of the patient and hence the surgeon must change 
his or her positions throughout the procedure. | begin in an elevated 
position but frequently “drop down” to look under the preauricular 
flaps and other structures. Having an easily adjustable and comfort- 
able stool can facilitate long procedures. 

A notable addition here is aimed at younger surgeons. When 
doctors are young, they can ignore operating posture, stand all day, 
bend over and slump, and hold their head and neck in awkward 
positions without problems. Over decades, these non-ergonomic 
positions and habits catch up with many surgeons and can prema- 
turely end a fruitful career. Cervical and back problems are common 
occupational disabilities in surgeons. Also, many surgeons develop 
kyphosis from standing with poor posture for long hours. It is 
imperative to avoid these bad habits before they wreak havoc. | 
implore all young surgeons to force themselves to sit during surgery 
and to pay attention to their posture and ergonomics. Since sur- 
geons are lost in the procedure, it is best if observant staff performs 
“posture checks” on a regular basis. In addition, performing stretch- 
ing and weight exercises can strengthen muscles and improve 
flexibility. | personally also feel that moderate weight training Is 
valuable for surgical endurance. Shoulder shrugs with dumbbells 
or barbells assist the upper body and shoulder girdle and lateral 
dumbbell extensions and seated presses are also useful. Lateral 
pulldowns can also be valuable. Stretching is very important, as 
many surgeons lose flexibility from years of standing, bending, and 
hunching. One of my favorite stretches is to stand facing a wall and 
hold an ear to the wall as if trying to listen to the next room. While 
doing this, the opposite shoulder is brought close to the wall to 
enhance the stretch. This is done for several sets of |5-s stretches 
for both sides. Sitting on a chair and allowing the neck to extend 
as far back as possible over 30 s is a useful stretching exercise. 
Finally, simple toe touches and seated head-to-knee stretches will 
assist in flexibility. The goal of the exercise and stretching is not 
only to strengthen the muscles of the neck, spine, and shoulder 
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Fig. 3.22 An adjustable stool that can be easily raised and lowered during surgery without breaking scrub is a useful adjunct for comfort during 


procedures that can last for hours. 
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Fig. 3.23 A typical facelift instrument tray. 


girdle, but to apply stretching forces opposite to those that occur 
when hunching over performing surgery. If you love what you do, 
you want to do it for a long time. Maintaining a physical regimen 
of weight and cardiovascular training throughout your life will allow 
you to have more surgical endurance with fewer work-related 
physical disabilities. 


Instrumentation 


Although many specialized instruments exist specifically for rhytid- 
ectomy, in reality the procedure can be performed with relatively 
basic surgical instruments most surgeons already have in their 
offices (Fig. 3.23). A basic list follows: 

I. Operating table 

2. Headlight and loupes, fiber optic retractors 

3. Marking pen, surgical ruler, measuring calliper 

4. Surgical prep 

5. Tissue dissector cannulas (www.kolstermethods.com) 

6. Liposuction cannulas (2 mm, 3 mm, and 5 mm) 
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7. 


8. 
9. 
10. 
Il. 


12. 
13. 


14. 
I5. 


Retractors 

a. One pair of Senn retractors 

b. One pair of Army/Navy retractors 

c. One pair of 6-inch small skin hooks 

d. One pair of double-ended skin hooks 

e. One Aufricht nasal retractor for generalized soft-tissue 
retraction 

Periosteal elevator 

Round-handle scalpel 

Padgett “Gorney” Facelift Scissors (www.miltex.com) 

Pickup forceps (two of each) 

a. Medium 

b. Small 

c. Long bayonet 

Radiowave or electrosurgery system for coagulation 

Mosquito hemostats of various sizes, including long, thin 

tonsil clamp for placing cheek implants 

Needle holders, various sizes 

Micro skin stapler and staple remover 


16. Suture scissors 
17. Sutures (www.ethicon.com) 
a. 2-0 Vicryl 
b. 4-0 gut 
c. 5-0 gut 
d. 6-0 fast-absorbing gut (for eyelid surgery) 
e. 4-0 Vicryl 
18. 4 x 4 gauze 
19. Comb 
20. Suctions, various size Frazier-tipped and tonsil suction 
21. Local anesthetic (2% lidocaine with |:!00,000 epinephrine) 
and syringes with |.5-inch 25-gauge needles (or 32-gauge 
needles for eyelid injections) 
22. Tumescent local anesthesia mixture (0.1% lidocaine with |: | 
million epinephrine) 
23. Tumescent pump or 60-mL syringe, and |8- or 22-gauge 
spinal needle 
24. Hair wash 
a. Hydrogen peroxide (H202) 
b. Sterile water 
c. Large plastic trash bag to catch run off when washing 
hair 
25. Dressings (for traditional facelift dressing) 
a. Triple antibiotic ointment 
b. Xeroform gauze 
c. 3-inch Kling 
d. 3-inch Coban bandage 
e. Gauze “fluffs” 
26. “Niamtu Facelift Dressing” 
a. 4x 4 gauze 
b. Tubular gauze netting (Surgitube or Tubegauz) 
c. Iwo |4-gauge IV catheters (for neck vents). 

Some surgeons use many other instruments, and some use less. 
It Is important to have what you are comfortable with and the 
correct instruments for the procedure. Of all the instruments, 
good-quality, sharp facelift scissors are the most important single 
instrument. In my experience, the more facelifts one does, the 
fewer instruments you require. 

Lighting is an absolute necessity during any surgery: the better 
you can see, the better you can operate. Although many surgeons 
operate using overhead lights, these require continual adjustment, 
which is a distraction during surgery. They also frequently produce 
shadows and can emit extreme heat making the team uncomfort- 
able. Working with a headlight can eliminate all the negatives of 
overhead surgical lights and improve vision of the surgical field 
(Fig: 3-24): 

| use a modular headlight system made by PeriOptix (www 
.perioptix.com). This system has a powerful headlight that uses a 
small size battery pack worn on the belt that is about the size of a 
pack of cigarettes. This is worn on the scrub pant beltline and under 
the surgical gown and can be turned on or off or adjusted for 
intensity by the surgeon without contamination. This headlight 
system utilizes powerful small magnets that allow the staff to change 
the surgeon's set-up as required for various procedures. The 
magnets hold on the headlight, the loupes, and an eye shield, and 
each of these can be attached at once or singularly as needed. For 





Fig. 3.24 This modular lighting system allows the surgeon to adjust 
light intensity control and the loupes can be easily changed by the staff 
without breaking scrub. 





Fig. 3.25 Fiber optic lighted retractors are extremely useful in facelift 
surgery. 


instance, | begin with headlight, loupes, and eye shield, and do the 
eyelid surgery first. Then, when | begin the facelift, the staff pops 
off the loupes and leaves the headlight and eye protection in place. 
All of this can be done without the surgeon breaking scrub or 
having to touch anything. 

One caveat is that some surgeons do not properly adjust the 
angle of the headlight and therefore place their head in bent over 
and unnatural head positions, which can aggravate the cervical 
region and cause neck pain. It is important for the staff to have 
regular posture checks and make sure that the surgeon Is wearing 
the headlight properly and not placing his or her neck in unnatural 
positions in order to cast light on the field. Adjust the light, not the 
neck! Some surgeons have their staff wear headlights. Fiber optic 
lighted retractors are also an extremely useful adjunct for facelift 
surgery (Fig. 3.25). They are specifically useful for platysmaplasty, 
flap dissection, and SMAS work, as they provide the ability to 
simultaneously retract and light the field. This is a great investment 
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and also allows the surgeon to see the bottom of deep flaps 
without placing their neck in extreme bent over positions. 


The Day of Surgery 


The patient arrives dressed in pajamas, workout suit, or any easy 
on-and-off clothing, with slip-on footwear. They bring their com- 
pression hose and change into the surgical gown and don a robe. 
One of the best investments | made was a (then $3000) com- 
mercial blanket warmer. When the patients change into hospital 
gowns, we put a warm blanket on the chair, and put the patient 
on it, then put another warm blanket around their shoulders. This 
is a fantastic comfort that relaxes patients immediately. An additional 
set of digital photographs are taken without makeup. The patient 
meets with the anesthesia personnel for a final exam and any loose 
ends or questions are answered in front of the patient and care- 
giver. | have recorded multiple videos on the postoperative care 
and the caregiver watches those during the surgery. 


Incision Design 

A surgical marker is used to mark the following structures: 

I. Pre- and postauricular incisions 

Inferior border of mandible if laser is performed 

Outline of jowls to be liposuctioned 

Outline of submental area to be liposuctioned 

Submental crease 

Ancillary markings if blepharoplasty, browlift, or other 
procedures are planned. 

It is important to make all markings with the patient in repose 
in an upright position. Some surgeons mark the patient after 
they are supine or after local anesthetic injection, both of which 
can lead to inaccuracy. Also important Is to use a marking pen 
with ink that will stay on during the prep and entire surgical 
procedures. | have found the disposable marking pens by Viscot 
(www.viscot.com) to be excellent in precision and longevity (Fig. 
3.26). The surgical markings are the blueprint of the surgery and 
must remain visible for the procedure. Hours of surgery occur 
between Incision and wound closure, but the only thing the 
patient (and everyone else) ever sees is the incision scars. For 
this reason, they must be designed with precision as they are the 
signature of the surgeon. A great facelift with bad scars is not a great 
facelift. 

There are many ways to make incisions and various surgeons 
have various approaches In females and males. | have tried virtually 
all of these approaches and, from experience, | have settled on the 
described techniques because they have produced the best 
aesthetics. 

Female and male incision designs have nuances that relate to 
hair coverage, existing wrinkles, and bearded skin. To appreciate 
these nuances, the incision planning will be discussed from top to 
bottom and front to back. Some operations have incision markings 
that are approximate or can be estimated, while other operations 
such as blepharoplasty and facelift require very precise and exact 
markings as the actual incision placement is critical to the success 
of the procedure. In the section below, the markings are essentially 
described as incisions. A lot of description is put into each segment 
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Fig. 3.26 A durable surgical marker is essential to have markings that 
do not rub off with prepping. 


of the marking, as each segment will also be an incision. The 
nuances of various incision placements are discussed to educate 
the reader on what type of marking and incisions are used and 
preferred. Complications of poor incision placement are also 
discussed. 

The sideburn incision is extremely important to not move the 
temporal hair tuft in an unnatural position. As simple as this sounds, 
it Is not uncommon to see patients that are literally “scalped” and 
missing their sideburn. Unfortunately, numerous plastic surgery 
texts show this incision with a straight line component that extends 
above the ear into the temporal hairline. Since the average vectors 
of pull in most facelifts are superior and lateral, a combination of 
skin excision and elevation can produce a total loss of the temporal 
tuft (Fig. 3.27). 

To prevent temporal tuft elevation, many surgeons make a 
curvilinear incision at the junction of the natural sideburn and skin. 
Although this incision site will preserve the temporal tuft, it can be 
problematic if tt scars or hypopigments (Fig. 3.28). The most 
appropriate position for the sideburn incision is within the actual 
sideburn. It is best to make the incision in a curvilinear fashion, so 
that there will be hair present above and below the incision (Fig. 
3.29). In this manner, not only is the temporal tuft not elevated 
but the incision is hidden within the hair. It is also of extreme 
importance to use a transfollicular (trichophytic) hyper-beveled 
incision in the sideburn (and all hair-bearing incisions). By holding 
the scalpel at an angle to create a thin bevel that transects 4-5 mm 
of hair follicles, the transected hair bulbs will regrow through the 
scar with superior aesthetic results in all hair-bearing regions 
(Fig. 3.30). 

The male sideburn is less critical in patients with normal bearded 
skin due to the fact that males can adjust the height of their side- 
burns by how they shave. Since the normal sideburn is approxi- 
mately at the level of the lateral canthus, this can be a starting point 
for male incision placement (see Fig. 3.194 for a before-and-after 
image of sideburn placement following this guideline). 





Fig. 3.27 (A) Acommonly described temporal incision. The use of this incision can elevate the hairline to a point of temporal baldness as shown 


In Bo on a patient from another practice. 








Fig. 3.28 A curvilinear incision at the junction of the natural sideburn and skin. Although this type of incision does not elevate the hairline, it can be 


T e poor healing. 


The next leg of the incision is the superior portion of the helical 
attachment to the cheek. This is a critical marking because the skin 
of the ear and the skin of the cheek are very different in color and 
texture and the dividing line must be precisely placed. If this incision 
is placed too far anteriorly or posteriorly, the natural dividing line 
is lost and the skin color and texture can appear unnatural (Fig. 
3.31). There are two simple ways to properly position this junction 
(Fig. 3.32). The first is to push the helical rim gently posteriorly. 
This creates a crease perfectly between the ear and the cheek, 
and this junction is then marked. Another means of creating 
accuracy in this region is to simply push down harder on the 


marking pen. This pressure causes the tip of the pen to automati- 
cally fall in this junction. This incision is always placed the same 
regardless of gender. 

The next marking is the tragus and this is extremely important 
as natural-appearing anatomy and when improperly done is one 
of the major stigmata of facelift surgery. Failure to properly address 
the tragus can cause a blunted tragus or an unnatural pretragal scar. 
Generally, a patient will not be aware of a blunted tragus, but when 
this occurs, other surgeons, patients, hairdressers, etc., look at it 
as a lack of finesse on the part of the surgeon. The technique of 
crafting a natural tragus will be covered in the surgical section. 
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There are basically two means of addressing the tragal incision and 
that is a retrotragal incision (also called “endaural”) or a pretragal 
incision (Fig. 3.33). There are advantages and disadvantages of 
both. In males, a pretragal (also called “preauricular”) incision is 
chosen for numerous reasons. The first reason is that most males 
of facelift age have a natural preauricular crease, which is convenient 
for incision. Also, thicker bearded skin heals with less scar, so 
placing the incision in the preauricular crease heals nicely in men. 
Another reason to choose the preauricular or pretragal incision in 
men is to avoid pulling bearded skin onto the tragus. This can occur 
when a retrotragal incision is made and when reconstructing the 





Fig. 3.29 A sideburn incision in a manner that will leave hair above 
and below the incision and cannot elevate the temporal tuft. This 
incision is hidden by the hair and less sensitive to visible healing 
problems. 
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tragus, the bearded cheek skin is pulled over the tragus. This can 
look unnatural as well as being a difficult region to shave. With the 
advent of laser hair removal, this is now less of a problem. Finally, 
it is less time-consuming to avoid incising and reconstructing the 
tragus. Simply making an incision in front of the tragus is advanta- 
geous in men for all of the above reasons, and is my go-to place- 
ment for male facelift. Men can also be treated with a retrotragal 
incision and | have done this many times (Fig. 3.34). 

Female facelift incisions can be made in the same manner as 
males (Fig. 3.35) but in my experience, the retrotragal route Is 
preferable. Some surgeons advocate pretragal incisions in females 
and perhaps the majority of the time, their patients heal with 
acceptable scars. | have, however, seen too many female pretragal 
incisions performed by other surgeons that left truly unacceptable 
scars (Fig. 3.36). As | will often point out in this text, some incision 
placement is acceptable when the healing is optimal, but if there 
is poor healing, the scar can be very noticeable. That chance of 
poor scarring is enough to warrant a different approach. Fig. 3.37 
shows patients with optimal healing after facelift incision with the 
retrotragal approach performed by the author. 

A distinct tragus is essential for a natural-appearing facelift and a 
blunted tragus accentuates the external auditory canal (Fig. 3.38). 
A retrotragal incision is preferable, as long as the surgeon has 
mastered the tragal flap contouring and reconstruction of the 
natural-appearing tragus. If a surgeon cannot craft a natural tragus 
or repeatedly experiences tragal blunting, they should perform a 
preauricular incision. lf a pretragal incision is utilized, it should never 
be a straight line, but rather consist of three distinct crescents: one 
crescent around the helical attachment, one around the tragus, and 
one at the lobe border. These crescents serve to break up the 
scar. My main indicator to use a preauricular incision in females is 
the anatomy of the tragus. If the tragus is large and well defined in 
angles, | will incise behind it. If the tragus is petite or has poor 


Fig. 3.30 Extreme beveled transfollicular incisions are made in the hair-bearing regions. The transected follicles will regrow through the incision to 
camouflage the scar (inset). If the incisions are made with a steep bevel they can heal imperceptibly. Irregular, undulating incision patterns also heal 


in a less conspicous manner than do straight-line incisions. 
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Fig. 3.31 Improper incision placement at the helical rim is very 
noticeable due to the fact that the ear and cheek differ in skin color and 
texture making. This patient was operated by another surgeon and 
shows problems with incision placement on the cheek, tragus, and lobe. 


curvatures, it Is more likely to be blunted with a retrotragal 
approach, so in these female patients, | prefer a pretragal approach. 
| will also use a pretragal approach In females with distinct preau- 
ricular creases. If the preauricular incision does not heal gracefully, 
it can be lasered postoperatively. As long as the preauricular incision 
is contained in a series of curves, it heals well regardless of gender. 

After the tragal portion, the incision continues inferiorly travers- 
ing the incisura to the lobe. Some surgeons make a right angle 
incision at the incisura but | prefer to cross the incisura junction 
with a gentle curve (Fig. 3.39). The latter approach has provided 
consistent aesthetic for postoperative scars. 

Every single millimeter of incision is critical for a natural result 
and the earlobe is very important and is frequently very misman- 
aged by surgeons. Some surgeons prefer to include a small tuck 
of the cheek tissue at the base of the earlobe. | never do this, as 
there is a very discernible difference in skin color and texture 
between the cheek and lobe, and a natural division is important. | 
prefer to simply outline the natural junction between the lobe and 
cheek. 

There are several ways to mark and incise the postauricular 
incision (Fig. 3.40). Some surgeons advocate making the incision 
several millimeters superior to the postauricular crease, which 
places it higher than the crease. The thought is that during healing, 
the skin will contract and the actual Incision will be hidden in the 
postauricular sulcus. One limitation of this approach in males is the 
possibility of pulling bearded skin onto the posterior ear. The other 
means of placing this incision is to simply place it in the depth of 
the postauricular sulcus. | personally use this approach and It has 
provided superior aesthetics in my hands (Fig. 3.41). Using a 4-0 
gut running mattress suture with slightly everted edges has proven 
to be the most aesthetic closure of this area. 


, Simple means of correctly marking the helical attachment 
incision is to move the superior portion of the ear forward to create a 
crease (A) or to simply place downward pressure on the marking pen, 
which will allow the marker to sink into the skin to the correct junction 


(B). 


The final leg of the incision marking is also one of importance 
and varied use and opinion. True facelifts have posterior auricular 
incisions. Many short cut facelifts omit the posterior auricular inci- 
sion and for this reason, are limited in dissection and management 
of excess neck skin. The sideburn and postauricular incisions should 
be perpendicular to the vector of pull to be most effective in lifting 
the jowls and neck. Since the general aging vectors are inferior and 
anterior, the rejuvenative vectors should be posterior and superior. 
The most natural vectors are superolateral if the patient were in 
the upright position, which would approximately be the 10 o'clock 
position on the right side, and 2 o'clock position on the left side 
(Fig. 3.42). This makes it obvious why facelift procedures that do 
not have a posterior Incision cannot provide as much skin pull in 
the proper vector as traditional facelift procedures that always 
include a posterior incision. 


53 





>~ 
(en 
oD) 
00 
© 
= 
T 
E 
Oo 
U 
œ 
LL 





z 
LLI 
O 
a'd 
=) 
7) 
— 
LL 
E 
LLI 
U 
<L 
Ta 


The posterior auricular incision is placed at various levels by 
different surgeons but clearly there is a right and a wrong position. 
Some surgeons make this incision low in the mastoid region. The 
only (and) minimal advantage for this would be that the flap dis- 
section is shorter and therefore needs less surgery and less skin 
trimming. The problem is that in the mastoid region, the incision 
is very visible because there is more exposed skin from the helical 
rim to the posterior hairline (Fig. 3.43). A visible low mastoid 
incision is an additional stigma of poor incision planning. 

The most aesthetic posterior incision is one that occupies the 
smallest area of visible skin on the posterior auricular region. The 
optimal place for a hidden incision is at or slightly above the greatest 
width of the pinna. This is the widest portion of the ear, which 
means that it has the smallest amount of visible skin from the helical 
rim to the posterior hairline (Fig. 3.44). 

Students of facelift surgery will notice that some surgeons 
advocate a right angle where the vertical sulcular incision meets 
the horizontal hairline incision, while other surgeons recommend 





Most males have naturally occurring preauricular creases that 
are suitable to contain a preauricular incision (A). Although retrotragal 
incisions can be used on males, the preauricular incision (B) is 
advantageous. 





a curved junction instead of a right angle. Having done this both 
ways many times, | still find the right angle incision to be easier to 
trim and is my choice (Fig. 3.45). The abrupt angle of this type of 
incision and flap would lead some to believe that flap viability would 
be a problem but breakdown at this right angle junction has not 





Male patients after a facelift. Note the excellent scar and 
healing from a retrotragal approach (A,B) and a preauricular approach 
(COD): 


B 


The retrotragal approach for female incision (A), and the pretragal approach (B). 
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; Unaesthetic scars from preauricular incision approaches 
performed by other surgeons. 





Fig. 3.37 Optimal healing from the retrotragal approach, which is 
frequently employed by the author. 


been problematic. Regardless of the angle, breakdown can occur 
at this junction but is usually limited and is rarely significant scar a 
problem. 

The posterior hairline incision is equally controversial and has 
numerous descriptions of various techniques. The entire thought 





Fig. 3.38 Obvious tragal blunting after the facelift. 





Two popular means of transitioning the preauricular facelift 
incision from the tragus to the earlobe. (A) A right angle transition and 
(B) a gradual curve following the normal anatomy. 


process of skin incision design basically surrounds an aesthetic 
hidden scar with a natural hairline that allows adequate access and 
is Optimally positioned to assist proper skin pull vectors. Most 
facelift surgeons utilize either a transverse tapering incision hidden 
in the hairline or an incision that follows the occipital hairline at the 
Junction of the follicles and skin (Fig. 3.46). If the occipital hairline 
incision is used, the incision should be beveled from the hair to 
the neck skin (similar to the transfollicular brow incision described 
in Chapter 4). This allows some hair follicles to regrow through 
the suture line. Novice surgeons often ask how long the occipital 
hairline incision should extend. To determine this, the patient is 
shown in profile and the inferior extent of the submandibular skin 
excess (turkey wattle) is noted. A level horizontal line is then drawn 
from the bottom of the excess into the hairline and this usually 
determines the inferior-most extent of the occipital hairline 
INCISION. 

As with all incisions, there are pluses and minuses of each 
approach. In patients with very excessive neck skin, the tapering 
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Fig. 3.41 The positive aesthetic scar result with optimum healing in 
patients treated with the postauricular incision placed directly in the 
sulcus and closed with a running mattress suture. 





Fig. 3.40 A common approach for the posterior auricular sulcular 
INCISION. 


Fig. 3.42 The natural vectors to correct 
ptotic jowl and excess neck skin are 
superolateral or approximately the | O 
o'clock and 2 o'clock if the patient was 
upright. 





“ig. 3.44 Making the postauricular at or above the greatest width of 
the pinna (1) will produce the shortest visible scar. The lower the scar is 


Fig. 3.43 A low mastoid incision is undesirable as there is more visible Placed (2) the more it will be visible as less is hidden behind the ear. 


scar in that region when compared with a more superior incision. 
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The transverse hairline incision meets the posterior sulcus 
incision at a 9O-degree angle and gently tapers into the posterior 
hairline. 





The most common postauricular facelift incisions are shown, 
Both of these incisions begin at the widest width of the pinna, where 
they are most hidden. The dotted white line incision gently tapers into 
the hairline and is made with a steep bevel to encourage hair regrowth. 
The dotted yellow dotted line incision follows the occipital hairline and 
is made 5 mm posterior to the hairline with a steep bevel to allow hair 
regrowth. | personally have the best aesthetics with the least hairline 
changes using the occipital hairline approach with irregular incision and 
steep bevel. 


posterior incision should be made higher, at or slightly above the 
tip of the pinna (Fig. 3.46). This reduces displacement and notching 
of the posterior hairline and keeps the incision within the hairline 
instead of ending up on the neck skin. 

With careful analysis of my |0Q00+ facelifts, | initially utilized the 
more superior horizontal hairline incision. | have, however, 
switched to a hyper-beveled occipital hairline incision, which 





With correct transfollicular technique the aesthetics of the 
posterior occipital hairline incision are superior. This patient is shown 2 
weeks after surgery with almost imperceptible incisions. 


produces the most consistent results of aesthetic scars. This is not 
true if the incision is not transfollicular (trichophytic) and a right 
angle scalpel incision in this area can lead to noticeable scars. There 
are steps that need to be taken to avoid a stepped hairline or 
damaged hair follicles with all posterior hairline approaches, and 
this is described below. 

Most patients will never see this postauricular scar, but other 
doctors and hairdressers surely will. A great facelift with poor scars 
Is no longer a great facelift and a surgeon's reputation can be 
enhanced or detracted by scar quality. The occipital hairline incision 
is Somewhat easier to work with for two reasons. First, it is a more 
inferior incision, which means that there is less flap dissection and 
virtually no change to the hairline (Fig. 3.47). The geometry of this 
flap does not produce the extent of terminal “dog ear” that the 
more superior flaps do. Second, it eliminates the problem of 
stepped hairline defects from the more superiorly placed incisions. 
The main problem with this incision is that if and when it does not 
heal properly, it is extremely obvious and can preclude patients 
from ever wearing their hair up (Fig. 3.48). Transecting 4—5 mm 
of hair follicles with a steep bevel is the best means of a predictable 
occipital hairline incision. 

The submental incision is frequently described as being made 
“In the submental crease.” In some people with a normal crease 
this may be appropriate but there are some caveats and excep- 
tions. The first consideration is the location of the submental 
crease. If it Is very superior and would be visible, making the 
incision several millimeters inferior to the crease is preferable. | 
prefer making the incision about 5 mm below the actual submental 
crease. If a moderate to large chin implant is planned with a facelift 
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Fig. 3.48 Placing any incision at a hairline/skin junction is an acceptable approach if it heals well. This incision placement, however, is extremely 


problematic if healing is not normal. These photographs are from patients operated by other surgeons that presented to my office requesting scar 


revision. 
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Fig. 3.49 The actual submental crease and proposed lowering when dealing with chin ptosis and large chin implants. 


procedure, this added horizontal projection can displace the sub- 
mental crease anteriorly to a more visible position and hence the 
incision should be made about inferiorly to compensate for this. 
Another situation that calls for lowering the submental incision is 
the patient with chin ptosis. The aging chin will frequently gain fat 
and lose bone support and become ptotic (witch's chin deformity). 
Part of this deformity is due to the deepened submental crease 
that separates the chin from the neck. If the incision is made in this 
crease, it can actually worsen the deformity. These patients are 
also treated with a submental incision inferior to the actual sub- 
mental crease (Fig. 3.49). 

Using a straight edge to mark the patients’ midline and horizontal 
axis through the planned incision will assist in correct positioning 
of the submental incision. It is not uncommon to see crooked or 
skewed submandibular incisions. This can occur due to the patient 
position on the operating room table or from marking after anes- 
thesia has been injected. A crooked incision can be very noticeable 
and proper marking of the X and Y axis with the patient awake in 


the upright position enables accuracy (Fig. e3.4). 
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The reason for this level of detail in “marking the patient” is the 
fact that these simple pen markings will turn into the actual facelift 
incisions and how and where these incisions are placed will critically 
impact the incision aesthetics of the lift or the lack thereof. Remem- 
ber, the only part of the facelift that the patient and others see Is 
the incision. 


Facelift Procedure 


Short-scar Facelitts 

Before discussing traditional facelift surgery, some discussion of 
alternate facelift techniques is warranted. It has become very 
trendy to offer short cut facelift procedures, which are typically 
referred to as “short-scar” lifts and were discussed at the beginning 
of this chapter. Many of these procedures omit the critical posterior 
auricular incision as well the submental Incision and platysmaplasty. 
This type of approach may be acceptable for very small lifts on 
young patients but only make up 2% of my |000+ facelifts. | have 
shied away from this type of approach for the reasons already 





Fig. e3.4 Precision marking of the submental incision by marking the 
patient's midline and the horizontal axis. The incision is generally made 
below the actual submental crease: it is placed 5 mm below the crease 
in a typical patient or 5-10 mm below if the patient has a ptotic chin 
with a deep crease or if a chin implant will be simultaneously placed. 
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Fig. 3.50 (A) A before picture of a patient presenting for a short-scar facelift. Note that there is very little visible skin excess on this young patient. 
(B) Intraoperatively, the procedure was changed to a traditional facelift showing the impressive amount of skin excess. If this patient was treated with 
a short-scar method, this amount of skin excess would have been grossly undertreated. 


discussed. If and when | agree to perform a short-scar lift, the 
patient signs a consent detailing what the surgery will and will not 
do. | also have the patient agree to allow me to convert the small 
lift into a traditional lift if | feel there is too much skin for the small 
lift to be effective. Although | think these lifts are a great way 
for novice surgeons to learn facelift surgery, | have time and 
again started a small lift only to convert it to a traditional lift 
(Fig. 2200), 

As with any surgery, the very first step of facelift surgery is to 
make sure the correct patient is getting the correct operation on 
the correct area. Surgical timeout has become a mandatory stan- 
dard of care and should be performed on all procedures. Facelift 
surgery frequently involves numerous simultaneous cosmetic 
procedures and often involves older patients with medical issues 
and allergies. All of the planned procedures and medical caveats 
need to be recited out loud in front of the entire operating room 
staff before any surgery is performed (Fig. e3.5). 


Anesthetic Considerations 


The main goal of cosmetic anesthesia is to provide a safe procedure 
that renders the patient relaxed and insensate with stable vital signs. 
This includes a rapid emergence, no postoperative nausea and 
vomiting, adequate pain control, and reasonable discharge time. 
Since hypertension will increase bleeding, it is important to maintain 
a normotensive anesthetic, especially toward the end of the pro- 
cedure. It is not uncommon to maintain low blood pressure during 
surgery and have a hemostatic surgical field, only to bleed as the 
patient emerges. This can contribute to postoperative hematoma. 
Some surgeons prefer hypotensive anesthesia, and in this case, it 
Is Important to slowly increase the blood pressure to a normal 


range before closing the wounds, to make sure that new bleeding 
does not occur. This is discussed in greater detail below. Hyper- 
tensive patients may be treated with 0. |—0.2 mg of oral clonidine 
on the day of surgery and for the next several days. Some surgeons 
advocate a clonidine patch placed the night before surgery. 

Anesthetic techniques vary from total local and tumescent and 
oral sedation, to TIVA (total intravenous anesthesia, which is deep 
sedation), to intubated general anesthesia. All of these techniques 
have positive and negative consequences. Early in my career, | 
performed most facelifts with intravenous (IV) anesthesia and 
tumescent local. My personal preference for the past decade has 
been intubated general anesthesia, as it provides a totally protected 
airway and does not use nausea-causing opiates. Modern anes- 
thetic gasses allow for fast induction and recovery and work well 
in the accredited office ambulatory surgery center with professional 
anesthesiologists or certified registered nurse anesthetists. Patients 
can be intubated with laryngeal mask airways or endotracheal tubes 
depending on the preference of the surgeon and anesthesia per- 
sonnel. | am steadfast that the experience for both surgeon and 
patient is much better with an unconscious patient. A surgeon can 
perform more precise surgery on a patient that is not moving and 
talking and a patient will be more comfortable when unaware of 
surgery. Having said this, the best technique is the one that is safe 
and effective and produces happy patients. 


Surgical Preparation and Draping 


After the IV is started and the patient is induced and intubated, the 
staff performs a “pre-prep,” which is disinfecting the regions of the 
face and neck that will be injected with local and or tumescent 
anesthesia. This is performed in a clean but not sterile manner. 
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Fig. e3.5 A surgical “timeout” is performed before each and every case to confirm patient, surgery, operative site, comorbidities, allergies, etc. 
Posting a standardized form listing procedures, medical conditions, and allergies on a widescreen TV in the operating room assists communication. 
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Fig. 3.51 After a full surgical prep, the hair is placed into tufts and 
secured with rubber bands to create a parting in the areas of the 
proposed incision. 


Also, at this point, a felt-tipped surgical marker is used to mark the 
cricothyroid ligament on each patient. Although | have never had 
to establish an emergency airway, this would be more difficult after 
tumescent injection, so preemptive marking is performed. 

Some surgeons perform facelift surgery in a “surgically clean” 
environment, although all facelifts in my accredited office surgery 
center are performed under full sterile technique, as done in a 
hospital. Although infections are rare in the head and neck, | believe 
it is standard of care to use a sterile technique. In addition, especially 
when performing simultaneous browlift and other procedures, 
facelift surgery can be bloody. Using a sterile technique, completely 
gloved and gowned, and fully draping the patient’s entire body 
protects not only the patient but also the surgeon and staff. 

The face and hair are washed with a surgical prep, and sterile 
towels and a split sheet are draped over the operating field. The 
surgeon and staff wear sterile gloves, mask, surgical cap, and eye 
protection and all instruments are sterile. Since facelift with com- 
bined procedures can take hours, special considerations for the 
patient must be followed. | prefer a gel-filled head “doughnut” to 
cradle the patient's head on the operating table and pressure points 
such as elbows and knees must be cushioned to prevent nerve or 
tissue damage. All facelift patients are also prescribed compression 
hose to be worn for the procedure and the next 24 h and pneu- 
matic leg garments are frequently utilized with general anesthesia. 
Being vigilant for infection, cross-contamination, pulmonary emboli, 
and intra-anesthetic problems is a constant challenge for all sur- 
geons and staff and is part of the standard of care. For facelift 
surgery and anesthesia, intraoperative IV fluids are kept to a 
minimum. Most cosmetic facial patients do not experience signifi- 
cant blood loss, and administering excess fluid may necessitate a 
urinary catheter to prevent intraoperative micturition of bladder 
distention. 

Females or patients with long hair present a relative problem 
for surgery, in that the hair can continually be an obstacle during 
the procedure. After the full head and neck prep with Betadine, 
the hair is gathered in tufts and secured with orthodontic rubber 
bands so a part is made in the areas of hair-bearing incision (Fig. 
3.51). Some surgeons shave some hair in the incision line; | have 
never done this. A 2-0 silk suture is threaded through the pinna to 
serve as an ear retractor throughout the case. This simple 
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Fig. 3.52 A 2-0 silk suture is threaded through the pinna to serve as a 
retractor throughout the case. 


technique works well as it is effective, not bulky, and does not 
require continual passing of retractors (Fig. 3.52). 

Sterile cotton pledgets are placed in the external ear canal to 
prevent blood and surgical debris from entering the external audi- 
tory canal. Dried blood on the tympanic membrane can produce 
significant postoperative discomfort. 

Protecting the eyes is also imperative, as operations that last 
hours and involve numerous procedures can put the eyes or 
corneas at risk. If blepharoplasty is performed, this is done first and 
a tarsorrhaphy is performed using a 6-0 gut suture. This is a simple 
mattress suture that is placed through the gray line on each lid and 
tied to safely secure the lids and left in place until the end of the 
procedure. If blepharoplasty is not performed, a transparent 
adhesive dressing is placed over the lids to keep them in the closed 
position during the case. Bandage contact lenses can also be used 
to protect the cornea, but the risk of inadvertently leaving them in 
is problematic and a sign is put on the door of the operating suite 
to remind the team to remove them. 


Local and Tumescent Anesthesia 


Even when using general or IV anesthesia, local and tumescent 
anesthesia is used for all facelift surgery. This is invaluable for pain 
control, hemostasis, and tissue hydrodissection and reduces the 
amount of IV or gas anesthetic agents required. All incision sites 
are injected with 2% lidocaine with |:100,000 epinephrine. The 
tragus Is also injected with local, as it Is innervated in part by 
Arnold's nerve, which is a branch of the vagus nerve, and the 
underside of the tragus may otherwise remain sensate. 
Tumescent solution (0.1% lidocaine with 1:1 million epineph- 
rine) is injected into the submental area. This standard Klein's 
solution is made by mixing |g of lidocaine (50 mL of 2% lidocaine 
or 100 mL of 1% lidocaine) with IL of normal saline and adding 
| mL of epinephrine |: 1000. Since an entire liter of solution is not 
generally required in facelift surgery, a smaller volume may be used 
by halving the components (Fig. 3.53). Alternatively, a more con- 
centrated solution can be safely utilized and this is surgeon prefer- 
ence. A common formula for a more concentrated hemostatic 
effect is mixing 1.5 mL (1.5 ampules) of |:1000 epinephrine and 


50 mL of 1% lidocaine with 500 mL of normal saline. This pro- 
duces 0.1% lidocaine and 1:333,333 epinephrine. 

There are numerous ways to inject tumescent solution including 
large hypodermic syringes, hand pumps, and peristaltic pumps 
(Klein pump). | use a Klein pump with an |8-gauge spinal needle 
(Fig. e3.6). A smaller 22-gauge spinal needle or blunt injection 
cannula is recommended for novice surgeons and regardless of the 
injection tip, the injector must remain vigilant of the significant 
vascular structures In the head and neck. 

For facelift surgery, 500 mL of tumescent will be adequate 
volume for all areas. Approximately 100 mL of the tumescent 
solution is injected in the pre- and postauricular regions bilaterally 
and the same amount in the submental region (Fig. 3.54). Basically, 
all undermined areas are injected. Unlike body liposuction that 


500 mL normal saline 
50 mL 1% idocaine 


0.5 mL epinephrine 





Fig. 3.53 A 500 mL of tumescent anesthesia solution is compounded 
by adding 50 mL of 1% lidocaine and 0.5 mL of epinephrine I:1000 
with 500 mL of normal saline. This volume is generally adequate for the 
entire facelift procedure. 
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requires “rock hard” tumescence, the face and neck does not need 
this level of infiltration. All of the areas are simultaneously injected 
at the same time as the local anesthetic and the effect lasts for many 
hours. 

No surgery is begun until the tumescent anesthesia has taken 
effect, which is evidenced by skin blanching in the injected areas 
(Fig, 3:59). 


The Surgical Procedure 


When performing multiple procedures, it is important to stage the 
procedures in a manner to facilitate patient safety and surgical team 
comfort and ergonomics. Facelifts are usually not a single proce- 
dure; many patients also have upper and midface procedures as 
well as skin resurfacing. The surgeon and surgical team should stage 
the procedures to optimize the anesthesia, keep bleeding to a 
minimum, and keep the work flow efficient. There is generally no 
right or wrong way to stage procedures, and much of it depends 
on the surgeon's preference. | personally like to do the procedures 
that demand the most precision first; after 3—4 h of surgery, fatigue 
can make delicate and precise surgery more difficult. For this 
reason, | perform blepharoplasty and browlift first and wear loupes 
(for the blepharoplasty) and headlight. After the eyelid surgery, | 
remove the loupes and retain the headlight for the remainder of 
the procedure. It is also important to be able to stage the instru- 
mentation, so various procedure trays can be removed from the 
field to increase efficiency. | perform the blepharoplasty and browlift 
first and hand off those trays, which makes the main instrument 
table less cluttered and easier for the surgical assistants to find and 
pass instruments. Keeping things simple greatly facilitates the 
harmony of surgery. As in any art, the process of surgery is beautiful 
when it flows. An experienced surgeon with experienced staff liter- 
ally glide through the procedure like ballet. When | say | have 
performed |000+ facelifts, it means my main nurse has done the 
same. She can anticipate and read my body language and knows 
the procedure so well that the correct instrument is placed in my 


Fig. 3.54 The distribution of a total of 500 mL of tumescent solution for facelift surgery. Basically the right and left pre- and postauricular regions 
are infiltrated with 125 mL. The same amount is infused in the anterior cervical region. 
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Fig. e3.6 Materials required for tumescent anesthesia delivery include 
normal saline, pump tubing, 3.5-inch spinal needle, and the injection 


pump. 
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hand almost subconsciously. She knows when to retract, when to 
pull, when to cut, and improves my work and accuracy. She excels 
at what she does to the point that | ask for and appreciate her input 
during surgery. A good assistant is a copilot, navigator, and caddie, 
and Is simply invaluable. Any surgeon who has to rotate assistants 
at the hospital or has frequent office staff turnover can attest to the 
inefficiency this can bring. It is also beneficial to have a team break 
every hour and have a reward (sugar-free mints), stretch, and wipe 
blood from gloves and patient. This adds a little fresh start and 
breaks up the case and the stress. 


The Balanced Facelift Technique 


The first incision in facelift surgery varies by surgeon preference. 
In my experience, most surgeons begin with the submental incision 





A sedated patient |5 min after injection of tumescent 
anesthesia. The skin blanching signals the hemostatic and local anesthetic 
effects and the patient is ready for surgery. 





and platysmaplasty, then move on to one side of the facelift for 
dissection, SMAS treatment and skin closure, and end by perform- 
ing the same steps on the contralateral side, which completes the 
lift. | personally did this for hundreds of facelift cases. Although this 
technique is common and effective, | believe that it has steps that 
“build in laxity” (or immediate relapse) of the case. By this | mean 
that certain steps traditionally performed can produce inaccuracies 
in the amount of skin excision and tightening. Part of this comes 
from the fact that this traditional approach of doing one side first 
requires pulling the non-operated, tumesced side toward the 
already dissected side. This means the surgeon is stretching the 
dissected skin and pulling the non-operated side across the midline 
(Fig. 3.56). The non-operated side is not only immobilized, but 
also is full of tumescent solution, which provides further resistance. 
After considering this and other steps that “build in laxity” (discussed 
later), | modified my technique to what | refer to as a “balanced 
facelift” technique. 

This is an example of experienced surgeons modifying a given 
technique for better results. These modifications may or may not 
be embraced by other surgeons. The best technique Is the one 
that produces optimum results with the low complications for the 
given surgeon, hence there are many ways to approach excel- 
lence. Any surgeon that modifies traditional techniques should be 
able to “argue” the rationale for their technique and support it by 
their outcomes. 

| most commonly perform a three-phase “balanced” technique. 
Phase | is the dissection phase and all of the incisions and dissec- 
tions (submental, right and left pre- and postauricular) are per- 
formed at the same time (Fig. 3.57). Phase 2 Is the suspension 
phase and includes the midline platysmaplasty, bilateral SMASec- 
tomy, bilateral posterior platysma suspension, and placement of 
the “key” sutures (Fig. 3.58). Phase 3 Is the skin phase, which 
includes excess skin excision and final suturing (Fig. 3.59). 

The advantages of the balanced technique include the afore- 
mentioned improvement of accuracy by not pulling against a 
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(A) A patient's right side facelift after placing traction and key sutures. The patient's left side has not yet been operated. Note the once 
symmetric submental incision is grossly pulled toward the suspended side (B). When pulling a dissected side against a non-operated side, factors 


exist that can “unbalance’ the lift and build in laxity. 
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Phase | in the balanced technique includes incision and dissection of all facelift regions. The platysmaplasty, preauricular, and postauricular 


regions are all incised and dissected as first step. 





Phase 2 in the balanced technique is the suspension phase, this includes midline platysmaplasty, SMASectomy, posterior platysma 
suspension, and key sutures. 


non-operated and tumesced side, as well as having a greater ability 
to control bleeding throughout the case because the incisions are 
open until the last step. All experienced facelift surgeons have faced 
the situation where one side of the lift is completed and while 
working on the second side, bleeding in noticed on the first side. 


This requires removing all the sutures and staples and controlling 
the bleeding and then repeating the closure. By having all surgical 
areas open during the bulk of the operation, bleeding of all sites 
can be accessed and controlled. The application of this phased 
technique has improved my results and decreased post-facelift 
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revision surgery for submental and jowl excess. Novice surgeons 
may be better served with conventional technique of completing 
one side at a time, as this is most common. 


Step-by-step Facelift Technique 


The first incision is begun in the submental region at or below the 
submental crease, as described earlier. A crooked incision in the 
area is very noticeable, so care should go into straight and level 
marking. An adjunct to making a straight incision in this area is to 
use the index and second finger in an inverted “V” position to 
stretch the skin in opposite directions while making the incision. 
This places the skin on stretch and enables a straighter line than 
dragging the scalpel through loose skin (Fig. 3.60). The incision can 
be slightly curvilinear with a slight upturn of the edges in some 
patients with full necks. The length of the submental incision can 
affect final aesthetics, and the shorter the better. The average width 
of the submental incision is 3—4 cm (Fig. e3.7). Some surgeons 
also make a small ellipse instead of a straight line to remove a small 
amount of skin in this region. An incision that is too small limits 
access for platysma treatment and an incision that is too long can 
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Phase 3 in the balanced technique is the skin phase and includes removal of excess skin and final wound closure. 
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Fig. 3.60 A straight line submental incision for submentoplasty. The 
fingers are spread in opposite directions to place the skin on stretch and 
facilitate a straight line. 
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Fig. e3.7 A 3—4 cm straight line incision is adequate to perform platysma techniques. This incision should never be excessively long. Elliptical 
excisions in this area must remain conservative or “dog ear” deformities can occur at closure. 
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For patients with chin ptosis, the submental incision is made below the actual crease and scissor (or scalpel) dissection continues 


superiorly to release the tethered submental crease when necessary. 


be aesthetically problematic, as “dog ears” can develop laterally in 
this region during closure (Fig. e3.8). 

Another consideration is the patient with a ptotic chin (witch's 
chin) and a deep submental fold. These patients already have a 
deformity with a very deep submental crease that delineates the 
chin and neck. Ifthe submental incision is made in this deep crease, 
it can worsen the situation. In these cases, the incision should be 
made 5-10 mm inferior to the submental crease and the subcu- 
taneous dissection should undermine the deep crease, which will 
release it and improve the cervicomental region. Some patients 
with ptotic chins are also good candidates for a silicone chin implant 
that supplies a supporting scaffold for the floppy chin and supports 
it for a more natural appearance (see Fig. 3.191). 

Once the dissection begins, the surgeon can dissect superiorly 
to free the tethered submental crease, which helps relax the 
witch's chin deformity (Fig. 3.61). Not all patients require dissection 
superiorly and it is mostly used in older patients with ptotic chins. 
This superior dissection also produces bleeding in this vascular 
area. 

After the submental incision is made, the surgeon's preference 
dictates when the cervicofacial liposuction will be done. Some 
surgeons prefer to perform neck lipo first using a small stab incision 
in the submental region. | prefer to dissect the neck flap first and 
reduce the subcutaneous fat with direct vision. When using scissors 
to dissect the anterior neck flap, there are several factors that 
greatly facilitate this step. First, | prefer to use blunt-tipped, angled 
facelift scissors for this region, as they are more ergonomic and | 
believe gentler on the flap (Fig. 3.62). Second, | use a Cottle 
double-hooked ring retractor to place tension on the flap (Fig. 
3.63). This tension facilitates the actual dissection by keeping the 
tissues taut and the scissors in the correct plane and not “bumping” 
heading on into loose tissue. As the dissection proceeds distally, 





. Angled facelift scissors facilitate dissection on the curvilinear 
neck structures and are gentler on the flap in this region. 


the ring retractor is placed deeper on the underside of the flap to 
maintain even tension. Finally, the surgical assistants stretch the flap 
vertically and horizontally. This also places tension on the loose 
skin and facilitates gliding through the tissue. 

The initial anterior neck dissection proceeds commensurate to 
the amount of skin excess. Younger patients may only require 
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Facelift surgery 





Fig. e3.8 This patient was operated by another surgeon and treated with a crooked and excessively extended incision that resulted in “dog ear” 
pleats on the incision ends. This can be avoided by conservative, properly aligned incisions. Incision in this region rarely exceeds 4 cm. 
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Fig. 3.63 Using a double-hooked ring retractor pulls the tissue in the opposite direction of the scissors making dissection easier. Having the surgical 
assistants stretch the skin in a vertical and horizontal direction also facilitates dissection. 


dissection to the level of the thyroid cartilage, while older patients 
with advanced aging may require undermining to the level of the 
sternal notch and clavicles (Fig. 3.64). 

The average facelift patient has an adequate amount of subcu- 
taneous fat and the depth of the initial neck dissection is important. 
Although fat is often perceived as the enemy, it is very important 
to “cushion” the skin after dissection as well as to produce a natural 
textural result. It is imperative to have this cushioning interface 
between the platysma and the dermis. Excessive cervical fat 
removal that allows the dermis to scar to the platysma can produce 
an unnatural result that can be difficult, if not impossible, to correct 

The astute surgeon will always configure the submental flap 
thickness to allow sufficient fat on the dermal side of the flap to 
produce a natural texture and contour. As the scissors are inserted 
into the submental flap at the proper depth, inferior dissection 
proceeds by gently cutting and spreading of the scissors. Most 
facelift scissors will cut on the inside and outside edges, so motions 
of clipping, advancing, and spreading will be used (Fig. e3.9). 

Some patients have very fibrous tissues and offer resistance to 
dissection, while others have more delicate architecture and in 
these patients, the scissors can be spread open and simply and 
easily advanced to perform dissection without any “clipping” of the 
scissor tips. Some surgeons prefer dissecting with the curved 
scissor tips pointing up at the dermis while others prefer the 
opposite. As long as the dermis and underlying vessels are pro- 
tected, the position is personal preference. 

Although the subcutaneous plane Is generally safe for dissection, 
significant neurovascular structures exist in this area. The anterior 
jugular veins are often encountered in the midline and the external 
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Fig. 3.64 Larger facelifts require more inferior neck dissection, which 
may extend to the clavicles and sternal notch (white dotted line). 





Fig. e3.9 Scissor dissection is shown with advancing (A) and spreading (B). 
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jugular vein may be encountered in the lateral neck (Fig. 3.66). 
Due to this significant anatomy, dissecting with the scissor tips facing 
the dermis in this area may be preferable. 

After the inferior scissor dissection is performed, the area Is 
checked for bleeding and bipolar forceps are used for hemostasis 
(Fig. 3.67). At this point, the cervical fat will be addressed and it is 
very useful to have a lighted retractor, which greatly facilitates both 
retraction and vision (Fig. 3.68) for undermined flaps. 


Submental Liposuction 


Cervicofacial fat deposition is variable and while some patients have 
little or no excess fat, others have extensive deposits (Fig. 3.69). 





3. 3.65 This patient was treated by another surgeon with excessive 
submental fat removal during a facelift surgery, which causes the 
underlying muscle to scar to the dermis without any fat cushion 
producing a deformity that is difficult to improve. 


Liposculpture is an important part of facelift surgery. In some 
areas, significant fat may need to be removed or reduced while in 
other areas only a small amount will be reduced and some patients 
require no removal. In addition, some areas of fat are “sculpted,” 
where the surgeon reduces the fat in a manner to terrace the 
anatomy into a more normal shape. Understanding the submental 
anatomy is paramount to effective liposculpture. Most patients 
(except very thin people) have an adequate layer of subcutaneous 
fat (Fig. 3./0A). This fat lies between the dermis and platysma and 
a generous layer should be left on the dermis when dissecting. Not 
leaving adequate dermal fat can produce a very irregular and 
tethered result. Deep to the platysma, lying between the anterior 
bellies of the digastric muscles, is a deeper fat accumulation that in 
some patients may be excessive and contribute to bulge in the 
submental region (Fig. 3./0B). 

Although | own an excellent liposuction machine, | do not use 
it anymore. | use standard surgical wall suction connected to the 
plastic surgical bucket that collects the suctioned blood. Our lipo- 
suction cannulas have tips that fit into the standard suction tubing 
and we take off the surgical suction and replace it with the liposuc- 
tion cannulas during the liposuction procedure (Fig. 3.71). 

For the actual submental liposuction, | usually use a 4- or 6-mm 
spatula tip cannula commensurate with the amount of fat. The 
liposuction is performed in long rapid reciprocal motions under 
direct vision with the aid of the lighted retractor (Fig. 3.7/2). The 
endpoint is generally obvious as the surgeon Is directly observing 
the fat removal. In addition, red aspirate instead of fat is another 
endpoint. The skin can be pinched in the area treated to determine 
consistency of fat removal. It is important to always keep the orifice 
of the cannula facing the fat and not the dermis, as permanent 
grooves can occur in the dermis. The general deposition of sub- 
cutaneous fat is from the mandibular border to the thyroid region 
between the sternocleidomastoid regions. In heavier patients, the 
fat can extend to the clavicles. 

The 6-mm cannula is then rotated 90 degrees and gentle and 
conservative liposuction is performed just under the mandibular 
border (Fig. 3.73). This maneuver serves to reduce the fat to 





66 (A) An exceptionally large anterior jugular vein and (B) a superficial lying external jugular vein. 
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A lighted right angled retractor facilitates precise surgery in 
the submental region. 


better outline the mandibular border and will also facilitate scissor 
dissection of this region that will be performed later in the opera- 
tion. As the marginal mandibular nerve branch can run superficially 
in some patients, caution is exercised in the area of the medial 
mandibular border. It is very important to understand that when 
mandibular border liposuction is performed, the target is the fat 
immediately under the jawline and not the fat over the jawline. By 
sculpting the fat inferior to the mandibular border, the border itself 
will be more defined but removing fat over the mandibular border 
can reduce the definition. A general rule is, whenever in doubt 
about fat removal with liposuction, err towards leaving fat instead 
of overtreatment. More fat can always be removed at a later date. 
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Generalized fat distribution in the cervicofacial region. 


To clarify semantics, if a small stab incision was made on the 
submental crease and the liposuction was performed through this 
incision, It would be termed “closed” liposuction, as it Is not per- 
formed under direct vision. Open liposuction occurs when the fat 
removal is performed with direct observation of the cannula 
and fat. 

| do not remove the deeper subplatysmal fat on the average 
patient. Even if there is a slight convexity of submental fat, the 
midline platysmaplasty sutures will push it up and reduce bulge. 
Some patients clearly have isolated deep midline fat that requires 
reduction. If excessive deep subplatysmal fat is present, it is grasped 
with forceps, elevated, and trimmed with scissors or bipolar 
forceps and an open lipectomy is performed (Fig. 3.74). 

Again the surgeon needs to keep in mind that some deep neck 
soft tissue reduction will be accomplished by the midline sutures 
and be cognizant not to over-resect this deep fat (Fig. 3.75). 

At this point, most surgeons proceed to the platysma plication. 
In my three-phase balanced method, | pack the anterior neck with 





gauze and return later for the suturing. The gauze assists in hemo- 
stasis, While the other areas of the lift are addressed. Hydrogen 
peroxide-soaked gauze is very useful to assist in hemostasis. 


Chin Implants 


Chin implant technique will be discussed at length in Chapter 7 
but is touched upon here. Many facelift patients can benefit from 
chin implants for further profile enhancement, which is especially 
true with patients who have microgenia, retrognathia, or obtuse 
submental anatomy, as discussed earlier. | only use silicone implants 
and they are placed through the submental incision after the lipo 
is completed. The superior part of the chin incision in retracted 
with a double-pronged skin hook, which stretches the underlying 
tissues. Using a radiowave surgery microneedle, Bovie tip, or 
scalpel, an incision is made in the midline to the level of the 
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(A) This fresh cadaveric specimen shows the subcutaneous 


fat that lies between the dermis and platysma and (B) the deep Standard surgical wall suction connected to the plastic blood 
subplatysmal fat that lies in the submental region between the anterior bucket is adequate for the quantities of fat encountered in cervicofacial 
bellies of the digastric muscle. liposuction. The liposuction cannulas fit the standard suction tubing. 





P 


(A) Fat aspirate from the subcutaneous excess is shown in the surgical tubing. (B) The generalized regions of fat in the submental region 
is from the mandibular border (blue) to the thyroid region, between the sternocleidomastoid muscles. 
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Fig. 3.75 A submental convexity from over-resection of subplatysmal 
fat. This is known as a “cobra” deformity. 
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mandibular periosteum. The midline is a safe plane, as there are 
no critical structures in this region. Once the mandible is encoun- 
tered, the excision is widened to about 10-15 mm. At this point, 
a No.9 periosteal elevator is inserted and dissection is performed 
superiorly to the level of the mandibular vestibule (sulcus), which 
frees the mentalis muscles in the subperiosteal plane. The perios- 
teal elevator is then turned parallel to the mandibular border and 
dissection is completed to the second molar region. Great care Is 
used to avoid the mental nerve and vessels which exit the mental 
foramen about |15 mm superior to the mandibular border in the 
region of the second premolar. If the No.9 periosteal elevator tip 
is kept at the level of the mandibular inferior border while dissecting 
laterally, the tip will remain inferior to the neurovascular bundle in 
the average patient with teeth. The nerve is not in a normal 
position in many edentulous patients, so greater caution must be 
used in this group. Once the subperiosteal implant pocket is 
developed bilaterally, the silicone implant is placed and properly 
aligned vertically and horizontally and in the patient's midline. Most 
implants lie just at the inferior border of the mandible and must 





Fig. 3.76 (A) A straight edge used to assist with midline position of the chin implant and (B) the implant centered and secured with a single 


titanium fixation screw. 


also be placed without any pitch or yaw. Once the implant is 
properly positioned and midline verified, it is secured with a single 
titanium retention screw (Fig. 3.76). This is most often adequate 
to stabilize the implant and prevent rotation. If the implant appears 
to be rotating, a second screw can be placed for anti-rotation. 


Pre- and Postauricular Dissection 


In-keeping with the three-phase balanced technique, the dissection 
phase continues to the right or left side. Being left handed, | typically 
begin on the left side. Since all of the head and neck was tumesced 
at the beginning of the case, no further injection is required. 

The skin and hair incisions are made with a No. | 5c scalpel blade 
(which is slightly smaller than a standard No.15 blade) just to the 
level of the subcutaneous plane (Fig. 3.7/7). Alternatively, | use a 
fine wire radiowave surgery tip, which heals the same as a scalpel 
when used in the proper way with the proper settings. 

The entire incision is made simultaneously around the entire 
ear and into the temporal and occipital hairlines. Superficial incision 
is important in the preauricular region as the superficial temporal 
vein is frequently encountered (Fig. 3.78). This vessel can present 
brisk bleeding and is controlled with bipolar cautery. In order to 
have a natural-appearing tragus, it is Important to leave some fat 
over the tragal cartilage and not to dissect all the way down to the 
cartilage. This cushion of fat helps to avoid a skeletonized-appearing 
tragus. 

The hairline incisions are transfollicular and made with an 
extreme (long) bevel, which transects some of the hair follicles that 
will grow back through the scar providing great camouflage within 


the hairline. In order for this to be effective, not only does the 
incision have to be beveled, but the excess skin has to be trimmed 
with the same bevel (see Fig. 3.50). This allows very thin flap 
edges, which heal well and allow hair regrowth. The incision is 
made with an irregular pattern which will heal more imperceptibly 
than a straight line. (The mechanics of transfollicular incisions are 
described in more detail in Chapter 4.) 

After the incisions are completed to the subcutaneous level, a 
pretunneling maneuver can be performed. | do not do this in all 
cases but | perform it frequently. Pretunneling involves placing a 
blunt dissector (Fig. 3.79) (or lip cannula without suction) in the 
subcutaneous plane and performing rapid reciprocal motions (the 
same motion as liposuction but without any suction) to make 
“Swiss cheese” tunnels in the subcutaneous plane (Fig. 3.80). The 
pretunneling makes the upcoming dissection much easier and 
more importantly helps define the correct dissection plane. | feel 
that this technique Is very important for novice surgeons who may 
have difficulty finding and staying in the correct dissection plane. 
The scissors dissection performed after the pretunneling is effort- 
less as only the septae require cutting. 

The pretunneling is particularly difficult in the region of the 
mastoid and under the earlobe, as the tissue Is extremely adherent 
in this area. Overly deep dissection with scissors in this area can 
damage the greater auricular nerve and or external jugular vein, 
and pretunneling in this region will greatly assist and simplify scissor 
dissection. 

At this point, the actual scissor dissection is begun and can be 
done on either flap as per surgeon preference. If the flaps have 
been pretunneled, the dissection is a matter of “slipping” the 
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i 77 A No. [5c scalpel blade is shown performing a retrotragal incision (A) and a pretragal incision (B). Notice the three distinct crescents 
when performing a pretragal incision. This prevents a straight line scar, which is very noticeable. 





"ig. 3.78 The superficial temporal vein is frequently encountered with 
preauricular skin incision and dissection. 


scissors into the correct (subcutaneous) plane. The corner of the 
flap is secured with forceps or a Cottle retractor and the scissors 
used to “snip” into the correct plane (Fig. 3.81). 

The dissection is carefully continued over the delicate tragal 
cartilage (Fig. 3.82) and begins to fan out to the confines of the 
flap. Adequate fat should be left on the tragus to avoid a skeleton- 
ized appearance after healing. If the skin has been pretunneled the 
flap can be easily dissected by simply advancing and spreading the 
scissors (Fig. 3.83). Having the assistants stretch the skin as shown 
in Fig. 3.63 is also helpful in this dissection. 
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‘is Blunt dissection cannulas and a forked dissector are used for 
pretunneling the dissection plane. 


The amount of dissection is commensurate with the amount of 
aging and redundant skin the patient has. A 38-year-old with a 
short-scar facelift may only require a 3-cm dissection, whereas a 
larger lift with significant skin excess may require 8—10 cm of cir- 
cumferential dissection around the ear (see Fig. 3.17, Fig. 3.84). 

The facelift flap is lipocutaneous, in that it consists of skin and 
fat and is nourished by the delicate dermal plexus (Fig. 3.85). 
Undermining a flap compromises the flap in many ways and it is 
imperative to treat all undermined flaps with precise and delicate 
care. Inadvertent damage can occur from overly aggressive trac- 
tion, cauterizing on the dermal side of the flap, allowing the thin 
flap to come in contact with a hot region of SMAS after cauteriza- 
tion and over-stretching the flap when securing. Tight bandages 
after surgery and over-zealous use of heating pads or cold packs 
can also damage the flap. The surgeon should remind the staff 
throughout the procedure not to retract with excess tension. 
Always respect the flap! 

Having trained many novice surgeons in facelift technique, | can 
attest that one of the biggest problems for the beginning surgeon 
is finding and staying in the correct anatomic plane. Finding and 


operating in the correct plane is a tactile skill that develops with 
experience. Dissecting too superficially can devitalize or perforate 
the flap, while dissecting too deep can injure deeper structures, 
such as nerves and vessels (Fig. 3.86). Dissecting with scissor tips 
up over critical regions is safer. 





g. 3.80 The pretunneling cannulas are shown on the (A) pre- and 
(B) postauricular flaps. 


When teaching facelift surgery, the question frequently arises, 
“How big does the facelift dissection need to be?” The answer 
is, ‘As big as it needs to be.” The surgeon needs to dissect in 
all directions until the dissection frees enough redundant skin so 
the flaps can be retracted to tighten the skin without dimpling. 
If the excess skin is placed on traction and dimpling is seen, the 
incision needs to be extended in that direction until the flap is 
untethered and more passive (Fig. 3.87). This is not to say that 
all dissections need to be aggressive, but experienced facelift sur- 
geons can describe the point when “enough” dissection has been 
completed. 

As anterior dissection continues distally (not only on this flap but 
on all flaps), it is helpful to reposition the Cottle retractor more 
distally to maintain tension while dissecting. As the dissection meets 





g The Cottle retractor is used to pick up the flap edge and 
then pull the flap in the opposite direction from the scissors. 





Precise and gentle scalpel dissection is used so as to not damage the tragal cartilage and an adequate layer of fat should remain over the 


cartilage to prevent skeletonization after healing. 
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the retractor, the tension decreases and the retractor is again 
positioned more distally. It is much more difficult to undermine a 
flap that is not under tension, as the mobility and contours present 
obstructions. As the anterior flap dissection proceeds, resistance Is 
often encountered in the mid-cheek over the zygomatic region. 
This represents the “McGregor’s patch” area, which describes the 
region where the zygomatic retaining ligaments perforate the 
SMAS and adhere to the dermis. This is also a vascular area 
(sometimes called “the bloody gulch”), as a perforating branch of 
the transverse facial vessels can be encountered (Fig. 3.88). This 
area receives blood supply from the transverse facial, angular, and 
infraorbital arteries, and includes a venous plexus composed of the 





3 A pretunneled flap is easily dissected by (A) advancing and 
(B) eine of the scissors. 
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Fig 34 A short-scar may have a 3-cm dissection, a medium lift a 
6-cm dissection, and a large lift a 9-cm dissection. 





mig. 3.85 The thinness and delicate nature of the elevated 
lipocutaneous facelift flap. The surgeon must be vigilant that the flap is 
not subjected to any damage that could compromise the vascularity. 





: > (A) Perforation of a flap from overly superficial dissection. (B) Overly superficial dissection of the lipocutaneous cheek flap where the 
acca is on the dermal layer without leaving a layer of subcutaneous fat. (C) Overly deep dissection on the SMAS that has exposed the 


masseter muscle. 
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Fig. 3.88 McGregor’s patch represents an area resistant to dissection 
due to the zygomatic ligaments attaching to the dermis. (A) The 
tethered skin can be seen as a dimple. (B) A perforating blood vessel 
frequently encountered in this region. 


transverse facial and angular veins. This region must be totally 
undermined and passive in the average facelift. Freeing this area 
separates the zygomatic ligaments. 

As the preauricular dissection continues anteriorly and superi- 
orly, it can be taken to the level of the lateral canthus in larger lifts 
(Fig. 3.89). The dissection may not exceed this far anteriorly in 
smaller lifts. 


g. 3.87 Dissection must proceed to a point where the skin of the flap is passive when pulled and there is no dimpling. 


As the anterior dissection of the preauricular flap continues, the 
buccal fat pad may be visible in some patients (Fig. 3.90). If the pad 
Is excessive, It can be reduced through the flap or reduced with 
sutures like a hernia. It can also be shrunk using the bipolar forceps. 
In patients who have extreme jowls, reducing the buccal fat pad is 
an effective adjunct to slimming the face and can be performed at 
this point or intraorally later in the case. 

The preauricular dissection is carried inferiorly to the earlobe 
region and the earlobe is detached. This is an important step, as 
the lobe needs to be mobile to assist with its positioning later. This 
is also a vascular area and usually needs to be cauterized after 
incision (Fig. 3.91). 

Attention is then focused to the posterior auricular region and 
the corner of the skin flap is secured and undermining commences 
in the same manner as the preauricular flap. 

The corner of the flap is secured with Cottle retractor, forceps, 
or skin hook and pulled in the opposite direction of the scissor 
advancement. As stated earlier, keeping tension on the flap, and 
pulling it in the opposite direction of the scissors aids in dissection. 
As the dissection proceeds, the tension is lost and the Cottle 
retractor is then advanced more distally in the direction of the 
dissection and this reestablishes tension on the flap (Fig. 3.92). 
Although | am referencing the Cottle retractor, a double skin hook 
will suffice. 

The incision can be relatively deep cephalad to the mastoid, as 
there is no significant anatomy. As dissection proceeds inferiorly, 
the surgeon needs to maintain the surgical plane to avoid damage 
to the hair follicles (Fig. 3.93). There is an adage that “if you see 
the hair follicles, you have already damaged them.” While the goal 
is to dissect in a plane that does not expose the hair follicles, they 
will occasionally be exposed and generally no effect is seen on the 
hair. Obviously, it is best to leave enough fat on the posterior flap 
to protect the follicles. The surgeon also needs to use care when 
cauterizing bleeding vessels on the flap in the region of hair 
follicles. 
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Larger facelifts frequently include dissection to the lateral 
canthus. Notice the fibers of the underlying orbicularis oculi muscle. 
This muscle is usually covered by SMAS and not visible. 


The hair-bearing scalp is very vascular and numerous oozing 
sites occur during dissection. The key to hemostasis with facelift 
surgery is continual cauterization as the case proceeds (Fig. e3. |0). 

As the dissection approaches the mastoid region, it is important 
to stay in a more superficial plane as the sternocleidomastoid 
muscle is approached. As shown in Fig. 3.14, the greater auricular 
and spinal accessory nerves and the external jugular vein are at risk 
at Erb's point, which is approximately 6.5 cm inferior to the 
external auditory canal over the mid-belly of the sternocleidomas- 
toid muscle. Inferior to the mastoid region, the subcutaneous tissue 
begins to thin out and the dermis of the flap can be intimate with 
the fascia of the sternocleidomastoid muscle (Fig. 3.94). 

This area is one of the biggest pitfalls for novice surgeons and 
can be an invitation to damaging the greater auricular nerve. This 
is the most damaged nerve in facelift surgery and extreme vigilance 
is required when dissecting in this area (see Fig. 3.13). As the 
scissors continue beyond the mastoid region, all dissection should 
be performed with direct vision with good lighting. The surgeon 
should also take very small snips with the scissors, as it is extremely 
easy to enter the muscular plane and injure the greater auricular 
nerve. This is a good time for the entire team to take a small 
timeout to refocus care on this dissection. 

If the nerve is damaged or severed, it should be sutured with 
7-0 Prolene or other suture suitable for nerve repair. If reanasto- 
mosis is not possible, the nerve stumps should be “marked” with 
a permanent suture for future repair. The transverse cervical nerve 
also crosses the sternocleidomastoid muscle and can also be 
encountered. The lesser occipital nerve can also be damaged 
during posterior auricular dissection but lies in a deeper plane and 
is rarely visualized (Fig. e3.1 1). 

As dissection continues past Erb's point, the subcutaneous tissue 
becomes more abundant and dissection proceeds with less effort. 
The dissection is continued to the inferior extent until the flap is 
freed and there is no dimpling in the neck (Fig. 3.95). The 





The buccal fat pad as seen with preauricular flap dissection in two different patients. 
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Fig. e3.10 The hair-bearing scalp is very vascular and it is important to 
cauterize bleeding throughout the entire procedure. 


Facelift surgery 





Fig. e3.11 The lesser occipital nerve (circle) traverses the posterior 
auricular region but is not usually encountered in routine dissection. 
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The earlobe is detached from its base to assist with 
repositioning during the flap trimming later in the case. 





| Advancing the double-hooked retractor during the dissection 
keeps continual tension on the flap in the opposite direction of the 
SCISSOIS. 


dissection will proceed toward the midline of the neck and there 
are always adhesions that were not separated during the platys- 
maplasty. The right- and left-sided flaps will communicate with the 
anterior neck dissection. Some surgeons do not communicate 
between these pockets, but | feel that for maximum skin pull and 
Jawline contour, all the flap dissections must connect circumferen- 
tially. In order for all the dissections to communicate, the scissors 
are passed from the inferior portion of the postauricular flap toward 
the midline (Fig. 3.96). 





3 The hair follicles on the dermal side of the posterior auricular 
flap. 


Once the dissection pockets are connected, the mandibular 
ligaments are also incised. The surgeon can feel the resistance of 
the mandibular ligaments and tell when they are freed. In the 
platysmaplasty portion of this chapter, liposuction was performed 
along the mandibular border. This area is therefore predissected 
and now will be completely dissected with the scissors passing 
from laterally to medially (Fig. 3.97). 

At this point, the skin dissection is completed on one side. As 
stated earlier, | use a balanced technique and prefer to do all dis- 
section at the same time and |, at this point, perform the same 
dissection sequence on the pre- and postauricular flaps on the 
contralateral side. Fig. 3.98 shows a graphic of extent of the dis- 
sected flaps and Fig. 3.99 shows these flaps elevated at the end of 
Phase |. Fig. 3.100 shows a lateral view of the pre- and postau- 
ricular flap dissections with the SMAS exposed. 

The midline skin dissection and liposuction was completed at 
the beginning of the case and packed with gauze. The gauze is 
now removed and the surgical site inspected for bleeding. During 
the suspension phase, some surgeons prefer permanent sutures 
such as braided nylon PDS or Prolene, while others use resorbable 
sutures. After using all of the common available sutures, | prefer 
2-0 Vicryl suture (Fig. 3.101). This is a resorbable suture that is 
strong and ties well without knot slippage. 

Hemostasis is continually performed as the surgery progresses. 
At this point, Phase 2, the suspension phase is begun. This will 
begin in the platysmaplasty site to secure the deep midline tissues. 

For midline platysmaplasty, | perform a simple corset or “shoe 
string” platysmaplasty where the medial portion of the platysmal 
bands in the midline are sewn together. Most textbooks refer to 
this as a “plication.” The root word of “plication” is plica, which is 
Latin for “fold or ridge,” so technically, the platysma is not plicated. 
A “platysmorrhaphy” (as in herniorrhaphy) would be a more 
accurate word, as the suffix orrhaphy is Greek for “stitching or 
joining a seam.” Platysma suturing or apposition (positioning side- 
by-side) will be used in this text. Numerous ways to suture the 
medial platysma borders have been described. Some surgeons use 
a single running suture, some use simple interrupted sutures, while 
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"ig. 3.94 (A) How the sternocleidomastoid muscle can be encountered during the posterior auricular dissection; (B) shows the dearth of 
subcutaneous fat in this region. The sternocleidomastoid muscle (M), the muscle fascia (F), and the dermis (D) are shown in intimate approximation. 
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Skin dimpling from an underlying adhesion. 





The scissor dissection along the mandibular border 
progressing from lateral to medial. 





Fis 6 The posterior flap dissection is carried inferior and medially 
to communicate with the anterior dissection pocket. 
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Fig. 3.98 The extent of dissection of all flaps. 





Fig. 3.99 This patient is shown after the platysmaplasty and right and 
left pre- and postauricular dissection where all the subcutaneous tissues 
are freed simultaneously in Phase |. 


others suture the midline, then bring the lateral portions together 
with an additional suture in the midline (Fig. 3.102). Some surgeons 
excise as much of the platysma as possible to eliminate tt 
altogether. 

The concept of using any suture only requires the suture’s 
suspension and holding ability until the scar tissue forms between 
the skin and deeper layers. After a facelift with multiple dissection 
planes, the dissected spaces will begin to heal and form scar tissue 
as well as healed normal tissue between all the dissection planes. 
This process probably occurs most actively in the first 6 weeks 
postoperatively. Once the scar tissue is formed and all the dissected 


planes are healed, the tissues are supported by the new tissue 
growth and the sutures do very little. It is for this reason that 
resorbable sutures can be used. The 24-mm FS-| needle is long 
enough to grasp large bites of the tissues and is also advantageous. 
If the medial platysmal bands are very thick and ptotic, some sur- 
geons excise a portion in the midline to eliminate laxity and bunch- 
ing, and facilitate a tighter repair. This is done by using a large 
curved clamp to grasp a generous portion of the midline tissues 
(fat and platysma) and after the clamp is locked, the protruding 
tissues are excised. For the midline platysma apposition, the first 
suture is placed at the level of the cervicomental angle where the 
neck meets the submental region. This suture will define this critical 
area of tightening providing definition at the neck/chin junction (Fig. 

03). In many cases, the midline platysma bands are very visible 
e can literally be picked up and sewn together. In other patients, 
the actual bands are not visualized and the needle and suture are 
placed through the surrounding tissues on either side and knotted 
in the midline. By taking big suture bites, the bands and associated 
tissues will be tightened irrespective of actually visualizing the actual 
muscle borders. After the first suture is placed, further suturing is 
performed inferiorly, usually to at least to the level of the thyroid 
cartilage and superiorly to the mandibular border. In dissections 
that proceed more caudally, sutures are placed as inferiorly as 
possible. Usually 6—8 sutures are o along the length of the 
platysma muscle (Fig. 3.103). Fig. 3.104 shows an intraoperative 
view of the platysmaplasty procedure. In patients with significant 
platysmal laxity, immediate tightening of the neck is seen as the 
platysma sutures are tied. A degree of constriction is also seen and 
the operator can witness a reduction of neck diameter as the 
sutures are placed and tightened. Inferiorly, the suturing can stop 
when the surgeon does not notice any improvement of neck 
tightness when tying the sutures. Superiorly, it is important to 
continue these sutures to the mandibular border. The suprahyoid 
sutures add support to this area and can actually elevate the floor 
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The extent of dissection in most adult facelifts. (A) The pre- and postauricular dissection accommodates most of the author’s hand. (B) 
The flap retracted visualizing the SMAS. Smaller facelifts will have smaller dissections. 





A 2-0 Vicryl suture is the author’s preference for platysma 
and SMAS tightening. 


of the mouth. This is evidenced by tongue elevation while tying 
these sutures. The effect of these superiorly placed sutures helps 
define the submental definition. 

After the desired midline apposition is performed, some sur- 
geons make muscle cutbacks inferior to the most inferior platysma 
suture. This is done to prevent a “bowstring” effect, where the 
band in that region may be taut and visible through the skin. Per- 
sonally, | have never utilized platysma muscle cutbacks as | feel it 
would transect and loosen the suspension. | have never experi- 
enced a “bowstring” effect or any negative consequences from 
avoiding this cutback. | also feel that the posterior platysma sutures 
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discussed in this chapter assist to prevent a bowstring deformity. 
As stated, | run the sutures from the mandible to the lowest 
possible position inferiorly and incising across the repair with 
muscle cutbacks would defeat some of its suspension. 

One of the most frequent early postoperative complaints from 
patients is neck tightness. This occurs not only from the midline 
platysma sutures, but also from the poster (also called lateral) 
platysma tightening, which is described later in this chapter. 

As stated above, some surgeons omit platysmaplasty when 
performing facelift surgery. Performing platysmaplasty improves the 
neck banding and “slims” the neck by constriction. | believe that 
platysmaplasty is not only important but critical to achieve maximum 
skin excision and the tightest and most natural neckline possible. | 
also truly believe that midline and posterior platysma suturing 
improves the longevity of the procedure as well, forming a deep 
supporting sling (discussed later). 

It is true that when performing facelift without platysmaplasty, 
excess skin Is retracted (pulled). This is the excess skin that will be 
excised at the end of the lift. The more excess skin that can be 
removed (within reason), the tighter the lift will be. Retracting 
(pulling) the excess skin without performing platysmaplasty also 
pulls the deep tissues attached to the platysma. Dragging this 
non-undermined tissue limits the amount of untethered pull pos- 
sible and less skin will be present for excision. When platysmaplasty 
is performed, however, the deep submental and cervical tissues 
are dissected and freed from the skin. This allows more skin to be 
mobilized and hence excised because it Is not tethered down as it 
would be without platysmaplasty (Fig. 3.105). An additional advan- 
tage of performing platysmaplasty and undermining the submental 
and cervical tissues Is that more square centimeters of undermined 
surface area will be present. This means a greater surface area of 
undermined skin will be able to scar down during healing and 
provide increased stability for the lift. 

The platysma is a vestigial muscle and some surgeons perform 
“platysectomy” and remove the majority of the platysma (see Fig. 
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Fig. 3.102 (A) Platysma dehiscence. (B) A simple midline apposition of the medial platysmal bands. (C) Platysectomy, where most of the platysma 


muscle is resected. 


First 
suture SA 





Fig. 3.103 The first platysmaplasty apposition suture is placed at the 
level of the cervicomental angle (hyoid bone). In the average case 6-8 
buried mattress sutures are placed from the thyroid cartilage to the 
mandibular border. 


3.102, Fig. 3.106). When dealing with midline platysmal bands, 
removing the muscle will permanently prevent banding. | perform 
this procedure in selected cases and it has pluses and minuses 
when compared with conventional midline platysmaplasty. The 
procedure involves the same approach to the platysma with sub- 
cutaneous dissection and liposuction or open lipectomy. Once the 
platysma is isolated (from the submental incision), removal begins 
in the midline and proceeds laterally as far as submental access 
permits. | generally remove vertical strips of platysma proceeding 
laterally on each side. It is critical for the surgeon to understand 
the course of the marginal mandibular nerve to use caution near 
and below the mandibular border. When the anterior platysma is 


excised in the midline, the deep platysmal fat can be readily 
accessed and reduced if necessary. Also, the surgeon will frequently 
find fat and connective tissue adherent to the platysma, especially 
in heavier patients. This tissue is removed with the platysma and 
can actually represent a thick layer, which when excised, can sig- 
nificantly slim the neck. 

With conventional platysma plication the midline is tightly 
approximated with corset sutures and the posterior muscle is 
tightened to the mastoid fascia. This makes a very tight sling, which 
can cause a temporary strangling sensation for days to weeks in 
many patients. By performing platysectomy instead of plication this 
constriction is eliminated. Also, in my experience platysma plication 
patients have an increased inflammatory response in the anterior 
neck. This may be from sutures or constriction of lymphatics but 
some patients develop induration that can take several weeks to 
improve after midline platysmaplasty. This swelling and induration 
does not occur with platysectomy and most patients have a much 
more supple neck immediately after surgery. 

In most patients, the platysma assists in retracting the lower lip 
and corner of the mouth. Some platysectomy patients experience 
slight dysanimation in the early period after surgery due to the loss 
of platysma action. These patients will exhibit normal orbicularis 
and lip depressor function and when asked to animate can smile, 
pucker, and evert their lower lip. They do notice some asymmetry 
in certain expressions, which is a result of the loss of platysma 
action. When the sequela is explained to the patient and they are 
assured they do not have nerve damage, they are calmed and the 
situation self-remedies over time. 

Advantages of platysectomy include: 

@ Permanent elimination of midline and lateral platysma banding 

@ Reduced neck size, especially in patients with excess 
periplatysmal fat 

@ More supple neck during the early postoperative phase 

@ Absence of choking feeling from tight platysma sutures. 
Disadvantages of platysectomy include: 

@ More advanced procedure — not for novice surgeons 

@ Increased incidence of marginal mandibular nerve weakness 
(usually temporary) 
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| (A) The submental region after liposuction. The platysmal bands are shown by the white arrows. (B) Buried mattress sutures that have 


secured the bands in the midline. 





Fig More skin is available for traction and excision when 
performing simultaneous platysmaplasty with facelift. The anterior neck 
dissection allow more skin to be mobilized than if just the pre- and 
postauricular flaps were undermined without platysmaplasty. (A) The 
amount of anterior neck skin excess that is mobilized and (B) the large 
amount of skin that can be retracted and excised. Less skin would be 
available for retraction and excision if the platysmaplasty was omitted. 
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@ Increased exposure of external jugular vein and greater 
auricular nerve 

@ Increased incidence of submandibular gland prominence 

@ Increased incidence of sialocele if the submandibular gland is 
reduced. 

With platysectomy, the posterior (lateral) platysma Is approached 
through the postauricular facelift incision. It is important to remove 
enough preplatysmal fat to visualize the muscle, which is then 
excised with scissors. In some cases, this will expose the subman- 
dibular gland and if hypertrophic or ptotic, the gland can be 
reduced. The submandibular gland lies between the anterior and 
posterior bellies of the digastric muscle inferior to the anterior 
border of the masseter muscle. Reduction is usually limited to the 
superficial lobe of the gland. Superficial lobectomy does not have 
a significant effect on salivation. This is done by blunt dissection 
until the capsule of the gland is isolated. The gland can then be 
teased from the capsule and reduced. This is not a procedure for 
novice surgeons, as the lingual, hypoglossal, and marginal mandibu- 
lar nerves are associated with this gland as well as the facial artery 
and vein. Closing the capsule with sutures can reduce the incidence 
of sialocele. 

Platysectomy Is described in this chapter as an advanced alterna- 
tive and is absolutely not a procedure for the novice facelift surgeon. 

The midline platysma apposition marks the first stage of the 
Phase 2 suturing. The next step is to proceed to the SMAS treat- 
ment on the first side. Just before the SMAS is treated, | perform 
jowl liposuction and “open” liposuction on the submandibular and 
cervical regions. Even though significant liposuction was performed 
during the platysmaplasty, the surgeon has a better view of the 
lateral structures from the side flaps and frequently, additional 
liposculpture is required. One of the most common areas under- 
treated with conventional facelift are the jowls. Although the jowls 
are improved with the SMAS procedure, they frequently represent 
confined areas of fat deposition that will persist after the procedure. 





"ig. 3.106 (A) The anterior platysma resection. (B) Dissection of the posterior platysma. (C) The surgical site after posterior platysma removal. (D) 


The resected platysma overlying the skin. 


Patients are very focused on jowling and will be unhappy if they 
have an otherwise perfect facelift but still have residual jowling. This 
is an area that is very amenable to liposuction and the cannula is 
inserted through the preauricular flap and the jowl is treated until 
it is visually reduced. This is one area | tend to be aggressive with 
in liposuction. It Is important to have marked the jowls in the 
upright position because the position of the jowls changes in the 
supine position and with tumescent infiltration. When marked in 
the upright position, the surgeon will notice that part of the jowl 
bulge exists above the mandibular border and part of it below the 
border (Fig. 3.107). Both of these areas require reduction for a 
homogenous improvement of the jowl. The marginal mandibular 
nerve can course superficially in this area (several centimeters 
lateral to the oral commissure) so the surgeon must be familiar 
with this anatomy and the cannula should remain superficial. This 


is not an area to be overtreated, but the amount of fat removed 
can be impressive (Fig. 3.108). 

The next step is open liposuction on the lateral neck, where 
the surgeon can actually visualize the fat being removed and the 
endpoint. Open liposuction is performed over the lateral neck 
when necessary. Not all patients require this, but those with heavy 
necks can benefit from sculpting this area. Attention is focused on 
the fat from the mandibular border to the lowest extent of the 
neck flap (Fig. 3.109). 

At this point, the surgeon Is in a convenient position to recheck 
that the mandibular ligaments are dissected to allow greater pull in 
this region, which greatly contributes to mandibular definition in 
this area. Similar to McGregor’s patch in the zygomatic ligament 
regions in the cheek, the surgeon can feel a distinct release when 
the mandibular ligaments are lysed (see Fig. 3.97). 
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Fig. 3.107 It is important to reduce the jowl both above and below the mandibular border (dotted line). Care must be taken to stay superficial in 
the jowl area as the marginal mandibular nerve courses across the mandible in this region. 





Fig. 3.108 Significant fat liposuctioned from the jowl. 


aressl| 
Treating the SMAS is an important and sometimes controversial 
part of facelift surgery. All contemporary surgeons agree that the 
SMAS must be addressed in some manner for result and longevity 
of the facelift procedure. The most common SMAS techniques 
include: 
@ Purse string sutures 
@ SMAS plication 
@ SMASectomy 
@ SMAS flap 
@ Deep plane dissection. 

As stated above, the SMAS layer by definition is controversial. 
For the purposes of this text, the SMAS is defined as the fatty and 
aponeurotic tissues between the dermis and the parotidomasse- 
teric fascia. 

Purse string fixation of the SMAS is popular with surgeons per- 
forming short-scar lifts. This technique involves using several 
sutures that, like a purse string, will secure and pucker the 
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Fig. 3.109 Open liposuction is performed to define and sculpt the 
lateral neck in patients with excess fat in this region. 


suspension and it snakes in and out of the tissues in a circular 
manner to create purchase points. The suture is then suspended 
to the zygomatic arch periosteum or temporalis fascia (Fig. 3. | | OA). 
Due to the multiple purchase points, the suture, when tightened, 
supports a large surface area of tissue. Generally, several of these 
sutures are placed in different vectors. | personally do not feel 
comfortable suspending the entire SMAS lift on several sutures that 
could break or stretch; however, they are popular with some 
surgeons. 





Fig. 3.110 (A) Depiction of purse string sutures. (B) SMAS plication involves pulling or bunching the ptotic SMAS to make a pleat in the proper 
vector to tighten the tissues (white arrows); this is the preferable means of SMAS management for novice facelift surgeons as it is safe and effective. 


SMAS plication is one of the most popular means of tightening 
the SMAS and Is the best choice for novice surgeons, as it is simple, 
safe, and predictable. The semantics of the word “plication” are 
given above. To plicate the SMAS involves securing an area of 
the tissue with suture and folding it over on itself and tying the 
suture (Fig. 3.1 10B). This is the same situation as a tailor-making 
a pleat on clothing, where they secure one side of the cloth 
and fold it together and sew it in place. Although most textbook 
diagrams show an SMAS plication as a neat fold of overlapped 
tissue, In reality, the surgeon is securing an area of ptotic SMAS, 
pulling it in the correct vector and tying tt down. It may or may 
not be actually folded over on itself and is actually a suspension. 
As many plication sutures can be placed as necessary to pull the 
ptotic SMAS in the correct vector of tightening, the surgeon can 
be creative and place numerous plication sutures in various areas 
to tighten the SMAS. The vectors of aging are inferior and anterior, 
the corrective vector is generally superolateral. The first 2-0 Vicryl 
plication suture is placed at the level of the corner of the mouth 
and the pleat is made in such a way as to pull toward the tragus 
(see Fig. 3.1 10B). The surgeon can use bayonet forceps to pick up 
the ptotic SMAS in this region and pull it superolateral. He or she 
will notice that various areas of SMAS exert a more comprehensive 
pull that others. | refer to the area that exerts maximum pull to the 
jowl and neck as the “sweet spot.” If the surgeon pulls the ptotic 
SMAS above or below this, a less dramatic effect is seen on the 
jowl and neck improvement. The first step is to find the sweet 
spot and then secure it in the proper vector. Note that this suture 
is placed at the level of the oral commissure, not actually at the 
commissure. To clarify, the first suture is placed on a horizontal line 
lateral to the oral commissure. The more distal the stitch can be 
placed, the better the suspension. Additional plication sutures can 
be placed to improve the general SMAS ptosis and improve the 
aging vector. The initial plication suture from the level of the oral 
commissure to the tragus produces the greatest amount of tighten- 
ing. The additional sutures usually do not tighten as much but help 


to relieve pressure on the initial suture by bearing some of the 
tension. 

SMAS plication can cause a bunching of the SMAS and thickened 
ridges, which will resolve during the healing process. 

Many textbooks describe SMAS plication and imbrication. 
“Imbrication” is another word that is frequently used incorrectly. 
Imbrication technically refers to overlapping, such as with roof tiles 
or scales. In my experience, it is most often used to refer to SMAS 
techniques that excise a portion that is then overlapped and sewn. 
| believe that plication and imbrication are antiquated and misused 
words and | simply refer to “closed SMAS” and “open SMAS” 
techniques. SMAS plication and purse string sutures are closed 
SMAS techniques, while SMASectomy, SMAS flap, and deep plane 
SMAS techniques are open SMAS techniques. 

SMASectomy is my preferred technique for numerous reasons. 
First, it eliminates any bunching as a portion of the SMAS is actually 
removed. It is also geometrically customizable to adjust to multiple 
vectors of pull depending on how the SMAS is excised. The safest 
way to perform SMASectomy (especially for beginners) is to keep 
the actual SMAS excision over the parotid gland. The facial nerve 
exits the stylomastoid foramen and usually runs deep within the 
parotid gland (which it does not innervate). The nerve then forms 
the parotid plexus consisting of the five branches, which innervate 
the facial mimetic muscles. From inferior to superior, the nerve 
branches include the cervical, marginal mandibular, zygomatic, 
buccal, and temporal. These branches are out of the SMASectomy 
field and are not vulnerable until they emerge from the anterior 
border of the parotid gland and cross the masseter muscle (Fig. 
3.1 11). At this point, they still lie beneath the parotidomasseteric 
fascia but are nonetheless superficial and vulnerable to injury. 
Experienced surgeons can perform SMASectomy outside the 
confines of the parotid gland. 

There are numerous ways and configurations to perform 
SMASectomy, varying from the removal of a simple vertical strip 
to making a geometric excision. The simple vertical SMASectomy 
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Fi | The branches of the facial nerve are protected within the 
parotid gland until they exit the anterior border of the gland and cross 
the masseter muscle where they are vulnerable. 


is made parallel to the nasolabial fold, so the vectors of pull can 
improve the fold. The actual SMASectomy runs from the malar 
region (where the SMAS is less mobile) to the inferior border of 
the mandible in the angle region (Fig. 3.1 | 2). 

The amount of SMAS removed is commensurate with the 
amount of ptosis and usually relates to aging. The most accurate 
excision will remove enough SMAS where the edges will meet 
without overlap or gap when sutured together. Generally, this 
involves 2—4 cm. The safest way to excise this SMAS is to grasp 
the superior edge with a pickup, which will “tent” the mobile SMAS 
and lift it off the parotidomasseteric fascia to protect the parotid 
gland from being damaged (Fig. 3.1 | 3). 

Although a superficial cut on the actual parotid gland may cause 
no damage, it could lead to a postoperative parotid fistula, which 
can be problematic. It is best to excise the SMAS just above the 
parotidomasseteric fascia. If the SMASectomy exceeds the confines 
of the parotid gland, staying above the fascia also protects the facial 
nerve branches. Once the SMAS is tented, facelift scissors can be 
used to remove the desired width of the SMAS (Fig. 3.114). If the 
SMAS layer is thick at the mandibular border the SMASectomy can 
continue inferiorly onto the neck. Frequently, the SMAS thins out 
at the mandibular border and the excision stops at that point. 

The SMASectomy does not have to include excision of every 
cell of the SMAS layer and, in reality, only needs to be thick 
enough to hold the sutures that will secure the repair without 
pulling through. Experienced surgeons will include as much as the 
SMAS layer as possible without compromising the parotid fascia 
(Fig. 3.115). 

Many patients have a thick SMAS layer that extends low into 
the neck. In this case, the SMASectomy can be extended below 
the inferior border of the mandible to a desired level (Fig. 3.1 16). 

The vertical SMASectomy is closed in a manner to elevate the 
SMAS in the opposite direction of the natural vectors of aging. As 
most facial soft tissue ptosis is anterior and inferior, the desired 
corrective pull on the SMAS will be superior and posterior (actually 
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(A) The approximate SMASectomy site that runs somewhat 
parallel to the nasolabial fold (dashed double arrow) and extends from 
the malar region to the mandibular border (dotted line). The 
approximate width and length of the SMASectomy are shown in blue. 
(B) The actual SMASectomy site intraoperatively. 





3 The SMAS being ` ‘tented” off of the parotidomasseteric 
fascia as not to compromise deeper structures. 


posteriolateral). As described in the plication section, the first SMAS 
suture is placed in the ptotic SMAS at the level of the corner of 
the mouth at the area that produces the most efficient pull (the 
“sweet spot”). The suture is not actually close to the corner of the 
mouth, but rather at the same level and is pulled in a posteriolateral 
vector, which is usually towards the tragus (Figs. 3.117, 3.118). A 
2-0 Vicryl suture is utilized for the SMASectomy. 

The initial suture positions the correct vector, then 7—8 addi- 
tional 2-0 Vicryl sutures are placed above and below the first 
suture. These sutures also follow the superolateral vector and help 
strengthen the SMASectomy repair (Fig. 3.119). 

Although | have used the aforementioned simple vertical SMAS- 
ectomy for hundreds of facelifts with great success, sometimes it 


CHAPTER 3 


Facelift surgery 


Fig. 3.115 Forceps holding the parotid fascia. The lobules of the 
underlying parotid gland can be seen below the fascia. 


Fig. 3.114 (A) Progression of the excision towards the mandibular 
border and (B) the full thickness of the SMAS layer removed. 


Fig. 3.116 Many patients have thick SMAS that extends below the Fig. 3.117 (A) The white circle is the distal suture purchase on the 
inferior border of the mandible onto the neck. The SMASectomy can SMASectomy, which is in line with the oral commissure (dotted line). 
continue as inferior as the surgeon chooses and is outlined here in blue (B) This suture grasps the SMAS and pulls it toward the tragus. This is 
dots. the same principle used in SMASectomy. 
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would produce a bunching or fullness in the upper malar or lateral 
canthal region. To prevent this fullness and to provide more vector 
options with the repair, | now use a “7 SMASectomy” or “inverted 
L SMASectomy,” which describes the geometry. In this technique, 
the vertical portion of the SMASectomy is exactly as described in 
the previous paragraphs. The same vertical SMAS excision is made 





Fig. < 3 (A) The initial suture placement from corner of mouth to 
tragus (dotted circles) and (B) the actual suture in place, which pulls the 
SMAS into a rejuvenating vector. 


to the same width and depth keeping parallel to the nasolabial fold. 
The difference is a horizontal leg that is made over the general 
area of the zygomatic arch (Fig. 3.120). 

The vector of pull in the “7” technique begins at the right angle 
corner of the SMAS in a superolateral vector. The remainder of 
the vertical and horizontal sutures are placed in antiaging vectors 
to elevate and suspend the ptotic SMAS for the most youthful and 
natural result (Fig. 3.121). 

SMAS excision and suspension is not limited to the described 
techniques and various geometric orientations can be used for 
excision and suspension to best optimize the corrective vectors 
Ce. aul 22), 

The SMAS flap technique closely resembles the “inverted L’ 
SMAS excision previously detailed. A vertical and horizontal incision 
is made over the parotid region. The flap is then undermined 
enough to mobilize the flap and then pulled in a superolateral 
direction and the excess is trimmed and closed (Fig. 3.123). This 
is a smaller version of a deep plane SMAS technique. 

Most of the previously discussed SMAS techniques have been 
relatively conservative in terms of staying above the parotidomas- 
seteric fascia and over the parotid gland. These techniques have 
evolved to provide good SMAS tightening, while at the same time 
protecting the deeper structures. 

Deep plane facelift is a much more aggressive technique that is 
favored by some surgeons who feel it provides more dramatic 
improvement of the nasolabial folds and midface. This is an 
advanced technique that has an increased incidence of facial nerve 
damage and extended healing time and should only be performed 
by experienced surgeons. The goal of this technique is to enter 
the subSMAS plane and dissect in a plane that is still above the 
parotidomasseteric fascia to protect the facial nerve branches (Figs. 
3.124, 3.125). This dissection can proceed to the level of the facial 
artery and vein, as anterior to this, the nerves that innervate the 
perioral musculature are at risk. Dissection is also performed up 





) (A) The vertical SMASectomy repaired with 13 sutures extending from the malar region, past the inferior border of the mandible 
(dashed line), and on to the lateral cervical region. This is a sturdy repair that will not be disrupted if the patient strains, coughs, sneezes, etc. (B) 


The approximate position of the excised SMAS overlying the skin. 
88 





) The author’s preferred method for SMAS management is the “7” or “inverted L’ technique where a vertical excision is made and 


oped a a horizontal SMAS excision over the zygomatic arch. This reduces bunching in the malar region and allows more vectors of SMAS 


suspension. 





“ig. 3.121 (A) The first suture and vector when closing the “7” or “inverted L’ SMASectomy. (B) Surgical marker lines over the final vertical and 
horizontal m Thirteen 2-0 Vicryl sutures were used in this case, which ensures a firm and stable repair. 


to the level of the zygomaticus major and minor muscles in the 
subSMAS plane. Identifying the orbicularis oris and the zygomaticus 
muscles are important landmarks with deep plane dissection. The 
dissection can extend under the nasolabial folds and is usually 
stopped about a centimeter below the zygomatic arch. Again — this 
is not a technique for novice surgeons. 

Although the SMAS management techniques described here are 
not totally exhaustive, they do represent contemporary techniques. 


SMAS plication and SMASectomy remain the most popular 
treatments. 

After the SMAS is treated, skin dimpling can occur from the 
changes in underlying soft tissues from the suspension and tension. 
It is important to put the skin on stretch after the SMASectomy is 
done, to verify the contour is smooth and without dimpling. If 
dimpling is present, it must be undermined to a point of release 
(Fig. 3.126). 
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"ig. 3.122 This patient was treated with an arrowhead configuration SMASectomy in the cheek and neck to optimize corrective vectors of 


suspension. 





“ig. 3.123 An SMAS flap being undermined to create increased mobilization of the flap. It is then suspended in a posteriolateral vector and the 


excess is trimmed and primarily closed with 2-0 Vicryl suture. 
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The platysma is a paired muscle and has a medial and lateral border 
and some surgeons refer to the borders as anterior and posterior. 
Regardless of nomenclature, addressing both of these areas Is 
important for natural and long-lasting facelift (Fig. 3.127). 

While on the first side of the lift and the SMAS and liposuction 
has been addressed, the posterior platysma suspension Is com- 
pleted. Keeping in mind that the midline platysma has already been 
sutured, engaging the posterior portion of the platysma and secur- 
ing it to the deep tissues will in effect form a sling that tightens the 
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entire neck (Fig. 3.128). Some surgeons feel that it is counterintul- 
tive to pull the posterior platysma as it would weaken the midline 
platysma suturing. As stated and shown, | place many strong 
sutures in the midline platysma and do not worry about this repair 
weakening. In addition, | have heard some surgeons decry poste- 
rior platysma suspension, saying that the sutures will compress the 
greater auricular nerve. This is both true and untrue! These sutures 
do often cross over the region of the greater auricular nerve and 
probably exhibit some factor of compression, but | have done this 
over 2000 times and have not had any increased greater auricular 
nerve sensory problems. The compression relaxes when the 





(A) A cadaveric specimen showing the outline of the deep 
plane SMAS flap and (B) the subSMAS dissection. 
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This intraoperative image shows a subSMAS dissection. 


Skin dimpling (A) can occur after SMAS treatment due to 
the change of position and tension on the underlying soft tissues. If 
present this must be undermined and released (B). 





patient is in the upright position, the tumescent anesthesia and 
edema resolve, and the sutures stretch. 

As with the medial platysma border, sometimes the actual 
muscle border is visible and other times it is hidden by other 
tissues. The point of the posterior platysma suspension is to 
maintain a tight neck as well as to assist in a sculpted jawline. The 
classic way to suspend the posterior platysma border is to secure 
t with suture, pull it in a natural vector, and suspend it to the 
mastoid fascia. 

The first posterior plasma suture is placed below the inferior 
border of the mandible (Fig. 3.128). If the actual platysma muscle 
border can be seen, it is grasped with 2-0 Vicryl suture to form a 
mattress suture configuration. If the actual muscle border is not 
visible, the overlying tissues are grasped with a deep throw of the 
needle, so the regional tissues and the platysma border will be 
pulled. Surgeons always need to keep in mind that the external 
jugular vein frequently lies in the proximity of the area where the 
sutures will be placed on the posterior platysma border. Placing 
the suture more medially will avoid the external jugular vein. If the 
external jugular vein is nicked or punctured, it must be ligated to 
avoid future bleeding and hematoma. 
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| The anterior and posterior platysma borders are secured to 
form a supporting sling during the facelift procedure. 





A surgical mask used to illustrate the sling type effect of 
fixating the platysma medially and laterally. 


This suture is then pulled into the proper vector and sewn 
to the deeper, thicker tissues in the mastoid region (Fig. 3.130). 
This forms a long “cable” suture. In reality, the posterior border 
can be sewn with shorter sutures (Fig. 3.131), but the longer 
sutures are used to reach the tissues that are dense enough to 
hold the repair without pulling through the tissue. A second mat- 
tress suture is placed inferior to the first suture and these two 
mattress sutures are stable enough to support the entire posterior 
border. 

At this point, | proceed to the contralateral side and perform 
the liposuction and SMASectomy following the balanced technique. 
Most surgeons will finish all steps on the first side (including key 
sutures, skin excess excision, and final suturing) before moving to 
the second side. | have already given my reasons for not proceed- 
ing in that sequence to control undertreatment by building in laxity. 
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The first posterior platysma mattress suture being placed 
inferior to the mandibular border (dashed line). 


Before treating the skin, it is imperative to ensure a homogenous 
subcutaneous layer without lumps, bumps, or irregularities. In 
patients with thick skin or with generous fat on the dermal side of 
the flap, irregularities may not be problematic, but on thin-skinned 
patients, or those with thin flaps, the irregularities may be very 
visible. Subcutaneous irregularities can occur from suture knots, 
areas of cauterization, ridges between or around sutures, bunching 
from vector change, and liposuction irregularities. These irregulari- 
tles may not be obvious until the skin is placed under tension, then 
they can be trimmed or recontoured (Fig. 3.132). 

The same situation can occur in the temporal (Fig. 3.133) and 
masseteric (Fig. 3.134) regions. 

Once all the underlying irregularities have been smoothed, the 
skin phase (Phase 2) of the facelift is begun. This will involve skin 
cutbacks, key sutures, proper suspension vectors, lobe delivery, 
tragal reconstruction, and skin excision. 


The Skin Phase 


Dealing with the excess skin is the final and most artistic phase of 
facelift surgery. | prefer to use the three-phase balanced technique, 
so | do all skin work at the end of the case. The first step is to 
place several sutures in the submental incision to align the midline 
of the incision so it is not skewed at final closure. This is done so 
when one side of the skin incision is tightened, the incision is not 
pulled across the midline. All surgical areas are once again checked 
for hemostasis, as this will be the last time direct vision can be 
employed. 

The first consideration in the skin redraping is restoring the 
mobilized skin in a natural vector. The biggest fear that potential 
facelift patients express is looking unnatural, “pulled” or “done.” 
The pulled look may be the result of several factors, including a 
surgeon that does not understand facelift concepts, a patient who 
has had too many facelifts, or a patient with volume loss and skin 
pulled tight over a skeletonized face. Patients with severe skin 
wrinkling who refuse resurfacing procedures can also look unnatu- 
ral as the redraped skin can change the vectors of the facial wrinkles 
(Fig. 3.135). It is extremely important to inform patients with 





(A) A clearly visible posterior platysma (P) that is secured with two mattress sutures. (B) An example where the actual muscle cannot 
be visualized and the overlying tissues are grasped with the needle and suture and suspended. The actual posterior platysma muscle cannot always 


be visualized. 





Posterior platysma sutures that are not “cables” and do not 
attach posteriorly to the mastoid fascia. These sutures will usually suffice 
in adequate traction, but may overlay anatomy such as the external 
jugular vein or the greater auricular nerve, so the longer cable sutures 
are probably safer. The white “X"s show the region where traditional 
posterior platysma sutures are normally placed. 


significant skin wrinkling that they will need skin resurfacing before, 
during, or after their facelift in order to avoid the unnatural vectors 
of an upswept appearance. This must be discussed preoperatively 
and patients who refuse laser should sign a written consent. A good 
argument can be made for refusing to treat such a patient, as it can 
tarnish the surgeon's reputation. 


To begin the skin phase of the facelift, skin is grasped with an 
instrument in front and behind the ear and pulled into the correct 
vector (Fig. 3.136). Virtually all patients look most natural and get 
the tightest result when the posteriolateral vector is followed, 
which is basically 10 o'clock and 2 o'clock if the patient was sitting 
upright. With experience, the correct vector of skin traction Is 
almost “automatic” as the proper direction of pull will be evident 
on the tightness of the neck, submental, and jowl skin. 

Skin excess Is proportionate to both aging and skin quality and 
can vary from average to extreme (Figs. 3.137, 3.138). Patients 
with mild to moderate skin excess are the best candidates for 
novice surgeons. 

The skin is held with forceps or clamps and pulled into the 
proper vector (Fig. 3.139). The posterior flap is then rotated 
anteromedially to line up the posterior hairline (Fig. 3.140). This 
is an important step and if the flap is not slightly rotated forward, 
an area of skin notching can be visible on the hairline. The amount 
of rotation cannot be extreme or the effectiveness of the vector 
angle will be reduced and the skin under tightened. As stated 
earlier, placing the horizontal limb of the incision at a point higher 
than the greatest width of the pinna helps prevent notching as 
this height keeps the Incision well in the hairline (as shown in 
Fig. 340). 

The question is often asked, “How tight do you pull the flaps?” 
The answer comes with experience and is “Tight, but not too 
tight.” This can be quantified with a scale, but is variable due to 
the different amount of elasticity of skin, measuring techniques, and 
devices. The flap needs to be pulled tight enough to make the skin 
tight in the neck, submental, and jowl regions, but not so tight as 
to restrict blood supply or cause a tension necrosis. Once the flaps 
are properly positioned and tensioned, skin cutbacks are made 
in the pre- and postauricular regions and the flaps are secured 
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132 (A) Subcutaneous irregularities under the skin flap (arrows). (B) These protuberant areas are being trimmed with sutures. (C) The 
smooth contour after reduction. 





ig (A) The prominence visible through the skin and (B) the offending irregularity being trimmed. Performing the horizontal leg of the “7” 
or “inverted L’ SMASectomy automatically addresses this region. 
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Fi 134 Bulging and prominence can frequently occur in the mandibular angle region that represents bunching of the fat and parotid tissue over 
the mandibular angle region (A). Although this area will usually resolve with time, placing a 4-0 Vicryl mattress suture over the region will 
immediately reduce the bulging (B). 





The patient shown here refused simultaneous laser skin resurfacing and as a result exhibits upswept wrinkles due to the change in skin 
pull vectors during the facelift. These results can be greatly improved with CO, laser resurfacing. 
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The flap in the left picture is pulled too vertically (A), the flap in the center picture is under normal vector pull (B), and the right image 


shows the flap with excessive horizontal pull (C). The correct combination of vertical and horizontal tension is necessary for an tight and natural 
result. 





Typical skin excess on a 50-year-old patient with moderate excess. 
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These two patients have extreme skin excess that hides the entire ear when placed on traction. This type of excess is usually seen with 
advanced aging, elastosis, hereditary skin excess and/or post-bariatric surgery patients. These are not good cases for beginning surgeons. 





Forceps, hemostats, Alice clamps, or Pitanguy flap grasping forceps (as shown) are used to place the flaps on traction to properly 
position for the key suture placement. 





St eee SPs 


The optimum vector of tension on the posterior flap would create an unnatural hairline. To compensate, the posterior flap is slightly 
rotated in an anteromedial direction. This adjustment is more relevant when using the higher posterior hairline incision as opposed to the lower 
occipital hairline incision, which is less sensitive to hairline alignment. 


with “key” or “cardinal” sutures (Figs. 3.141, 3.142). These are 
the only skin sutures that are placed under tension, and they will 
bear significant tension. This is a step that | will perform once and 
then redo again to Increase accuracy and this will be explained 
later. 

At this point, most surgeons would begin trimming the flaps, 
but there are several variables that | address in the balanced 
technique that | believe increase accuracy and eliminate built-in 
laxity. My first step is to deliver the earlobe. This is an extremely 
important and often botched step in facelift surgery. In smaller 
facelift cases, the lobe may be delivered by simply grasping it with 
forceps and teasing it up over the flap without any skin incision 
(Fig. 3.143). In cases with more skin excess, it may appear to the 
inexperienced surgeon that in order to cut the skin enough to 
pull out the earlobe, a long incision needs to be made. In reality, 
the patient Is supine and the skin is under tension, so overcutting 
this incision is common and can produce a pixie ear deformity in 


which the lobe is pulled inferiorly by the cheek skin (Fig. 3.144). 
This is a good time to follow the construction rule “measure twice, 
cut once.” Beginning facelift surgeons often ask, “What direction 
do you cut the excess skin to deliver the lobe?” The easiest and 
most accurate way to make this cut is to follow the natural curve 
of the helical rim (Fig. 3.145). For the average facelift, a small 
incision is required to fully deliver the lobe. The astute surgeon 
will make this incision one-quarter of the distance that appears to 
be needed. If you think there is 20 mm of skin incision required, 
then only cut 5 mm. The lobe is then again attempted to be teased 
out from the flap and if more incision is required, several more 
millimeters are trimmed (Fig. 3.146). This is getting a lot of verbiage 
here because It is so often blundered and pixie ear lobes scream 
of poor surgical technique. They are difficult to fix and easy to 
prevent. 

Up to this point, the skin has been pulled into the correct vector, 
key sutures placed, and the lobe delivered. The next step is to 





Fig. 3.142 The skin cutback and 4-0 Vicryl holding suture on the postauricular flap. 
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‘ig 143 On cases with a smaller amount of skin excess, the lobe may be delivered out of the flap without any skin incision and this should 


always be attempted before any cuts are attempted. 





‘ig. 3.144 A classical pixie earlobe deformity. Never attempt to hang 
the lobe on the cheek. This surgery is performed with the patient 
supine and if overcut, it may look fine during surgery but when the 
patient stands upright gravity will pull the lobe down. 


remove some of the postauricular skin if there is an excessive 
amount (Fig. 3.147). The final trimming of this area will be com- 
pleted at the end of the case, but in situations where there Is severe 
postauricular skin, it (like the undelivered lobe) can “take up space” 
under the skin flap, therefore allowing some slack in the flap when 
it is trimmed later. It is this slack that, in part, produces built-in laxity. 
Due to the importance of this concept, | will repeat it again. When 
the facelift skin flap is draped over the ear and secured with key 
sutures, the ear occupies space under the flap. Once the lobe is 
delivered and the posterior ear excess is trimmed, the ear is 
delivered from the flap and the flap now loses the amount of 
tension that the ear and lobe exerted. This causes slack in the 
previous tightness. An analogy would be to place a blanket over a 
large ball and stretch the blanket and secure it with nails. The 
blanket would be tight over the ball. Now, if the blanket is cut out 
around the ball, and pulled to the base of the ball, the blanket will 
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Fig 145 The direction of the skin cut to release the earlobe is made 
by following the natural curvature of the helical rim. 


not be stretched as tightly. This is because the ball was taking up 
space and now the ball is freed and that decreases tension on the 
once-tight blanket and produces slack. If you wanted the blanket 
tight, you would have to pull tt again and preposition the nails. This 
is precisely the concept with skin pulled tight over the ear and what 
happens when the ear is released. Facelift surgeons frequently 
discuss “lobe delivery,” but in effect it is more technically “ear 
delivery.” Keep in mind that all of the loss in tension and slack is 
actually doubled as it occurs on two sides. One can now see how 
a seemingly tight skin flap loses some of its tension. 

Another addition to the loss of tension and induced slack occurs 
during suturing if the head is turned away from the surgeon. It Is 
most common for the surgical team to turn the head to the left 
when working on the right side and vice versa. This provides better 
access and prevents the surgeon from assuming a bent over 
posture. When the head Is in the neutral position, more skin is 





3.146 (A) The outline of the ear (dotted line). The yellow arrow 
shows the apparent amount of incision required to deliver the earlobe. 
(B) The actual amount of skin incision required to successfully deliver 
the earlobe and (C) the lobe delivered through the small incision. 
Overcutting this skin flap is a common mistake with significant 
consequences. 


available on the operative side. Conversely, when the head is 
turned to the opposite side from the surgeon, it increases the 
distance between the incision on the side of the surgeon (turning 
the head to the right will increase the distance between the incision 
on the left; Figs. 3.148, 3.149). This means that if skin cutbacks are 
made and key sutures placed with the head turned away, that skin 
would be stretched and the suture tension can loosen when the 
head is turned back to neutral position. If the skin cutbacks and key 
sutures are made with the head turned away and the ear delivered, 





g 47 In cases with significant postauricular skin excess, removing 
the skin will produce laxity in the previously tightened skin flap. 


the flap can lose some tension from both sources. This loss of 
tension is cumulative and may be several millimeters from each 
step on each side, which is doubled from two sides and therefore 
prevents the final result from being as tight as it could be. This loss 
of “pull” can cause postoperative skin laxity. This laxity can be 
immediately apparent after surgery or not occur until edema 
resolves (relapse). This can be the case where a patient presents 
at the 90-day follow-up after facelift and has excess skin in the jowls 
or submental region and the surgeon says, “But | pulled the skin 
really tight.” The skin may have indeed been pulled tight, but some 
of that pull was lost from the head position and the slack induced 
by ear delivery. 

| feel many surgeons “build in laxity or relapse” when perform- 
ing a conventionally described facelift technique. To combat this 
potential tension change after ear delivery, the head is turned to 
true upright neutral position and the key sutures are cut. The entire 
flap is once again pulled in the correct vector and a new, second 
set of key sutures are placed. About 90% of the time, the skin 
cutbacks need to be extended and key sutures repositioned due 
to the fact that the ear has been delivered and the head placed in 
the neutral position. This means that the key suture points have 
changed, indicating that the previous laxity that existed has now 
been reduced. The anterior incision and key sutures also change 
but to a lesser extent than the posterior. One caveat about repo- 
sttioning the anterior flap and key sutures is for the surgeon to 
make sure that the repositioning allows enough skin to cover the 
tragus. Any time vectors or tension are changed, the surgeon must 
examine all incision points to make sure that sufficient tissue is 
present. 

After the key sutures are placed on the first side and the lobe 
delivered and skin excess removed on the postauricular flap, the 
key sutures are cut and the flap is resuspended and repositioned 
if needed. Several sutures are then placed in the submental incision 
to align the tissues so they are not pulled asymmetrically. At this 
point, the exact same cutback and key suture sequence is per- 
formed on the contralateral side. Technically, if the surgeon sought 
absolute accuracy of tension management, two operators could 
simultaneously place the first and second round of key sutures, as 
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(A) The gap between the flap and hairline when the head is turned away from the surgeon. (B) The tissues will approximate when the 
head is turned toward the surgeon. This illustrates that when the head is in the neutral position, more skin is available for cutback and excision. 
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(A) The amount of skin excess available with the head turned away from the surgeon (yellow arrow). (B) More available skin (yellow 
arrow) with the head in the neutral position. Turning the head to the neutral position allows more skin excision on the operative side. 


this would equalize any pulling across the midline. | have attempted 
this on several occasions and do not feel that any significant accu- 
racy is appreciated from the previously described methods. 


Skin Excision and Suturing 


With all flaps suspended in final position the skin excision portion 
begins. Although the staging does not matter, | most often trim the 
postauricular flap first then proceed to the region of the helical 
attachment, the sideburn region, the tragal region, and earlobe 
region — in that order. 

When trimming the excess posterior skin, the excision must be 
made at the same angle of bevel as the original incision. Doing this 
will produce a tapering interface that thins out to allow the tran- 
sected follicles to regrow through the scar (Fig. 3.150). 

After the excess skin is removed, the skin flap is gently advanced 
several millimeters towards the ear between each suture or staple. 
This further helps slightly advance the posterior hairline to discour- 
age notching (Fig. 3.151). Although this may produce some 
puckering at the suture line, it will relax with healing. It is important 
to preserve the natural posterior hairline or women may not be 
able to wear their hair up and this is extremely important to many 
patients. 

Once the posterior flap and hairline is trimmed and aligned, it 
is closed with staples or sutures. Staples are time-saving and some 
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doctors say they are more follicle friendly (Fig. 3.152), but they can 
be disconcerting to patients. | prefer alternating 4-O gut suture as 
there is no need for removal and they are more acceptable to 
patients. 

It Is not uncommon to end up with a “dog ear” at the distal 
portion of the flap (Fig. 3.153). These are trimmed by using a 
classic Burow’s triangle or geometric reduction to produce passive 
end-to-end approximation. The incision may change direction to 
a “hockey stick” configuration distally. This is not of consequence 
but it is Imperative to stay within the hairline to hide the scar. These 
hairline alignment and dog ear issues are much less of a problem 
with the low occipital hairline incision. 

After the posterior flap is trimmed and closed, the next step Is 
to remove the excess skin at the helical attachment and the cheek/ 
lobe Junction. The natural anatomy of this junction is curved and 
can be precisely trimmed by utilizing the curvature of the facelift 
scissors. The scissors are actively rotated during this cut, so that a 
curved excision is performed to match the underlying anatomy 
(Fie. orn). 

At this point, the sideburn excess Is addressed. As stated earlier, 
it is optimal to have the incision (and excision) within the temporal 
hairline for the most aesthetic scar. This is not always possible, 
especially in cases with extreme skin excess, but is preferable, to 
camouflage the scar. My most aesthetic sideburn scars have been 
made with curved, irregular, beveled, transfollicular incisions that 








The skin is excised at the same extreme bevel angle as the original incision. This is critical for hair regrowth through the scar, which 
camouflages the Incision. Note the irregular borders of the Incision and excision. This produces a more natural result that a straight line incision. 











(A) The alignment of the posterior hairline in the passive position. This would leave a noticeable step or notch in the natural hairline. 
B) To prevent this notching, the hairline is advanced forward (white arrow) for a contiguous and natural hairline. 
P g g 


follow the temporal tuft. When the skin is trimmed, it must be 
incised with the same extreme angle of bevel as the original incision 
(Fig. 3.155). This is another area that can be over-excised. When 
trimming the temporal excess, the distal skin will retract slightly. To 
compensate for this, less skin is removed from the flap than appears 
necessary. Leaving several millimeters of skin will allow the flap to 
passively approximate. Placing tension on this incision does not 
serve any purpose in suspending ptotic tissues, and scarring and 
hair loss can occur if closed with tension. 

At this point, the tragal reconstruction is addressed. When 
addressing the tragus the pretragal incision Is easier, as it only 
involves following the curvature of the  pretragal incision 
(Fig. 3.156). 

The tragal reconstruction is more complex when a retrotragal 
incision Is utilized. Dealing with the complex curvatures and delicate 
nature of the tragus can be challenging for the novice surgeon. | 


have approached this many ways over the years and the most 
predictable means of forming a naturally appearing tragus has been 
to make skin cutback in the recess above and below the tragus and 
secure this with 5-O gut suture (Fig. 3.157). The two sutures 
anchor the tragus and facilitate the process of sculpting the tragus. 
Trying to cut the excess skin around the delicate curvatures of the 
tragus in more difficult when the skin is mobile. Having the skin 
tacked in place by the sutures provides stabilization (Fig. 3.158). 
When grasped with a tissue pickup, a three-point stabilization 
occurs, making the skin easier to trim and sculpt. Although the 
tissue can be trimmed with scalpel or scissors, the radiowave fine 
wire electrode Is excellent for this task (Fig. 3.158). The pressure- 
less Incision makes trimming easy and the wire can actually be used 
to “sculpt” the tissue contours. By this | mean that if a tissue edge 
has ragged edges or needs to be contoured, the edge of the fine 
wire can be lightly moved against the tissue edge to sculpt it by 
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The posterior flap being closed with small staples. Note the 
dog ear at the distal incision. 


“melting” the fine irregularities. This works like a hot knife sculpting 
an irregular surface on a wax candle. This does not affect scarring 
and is a handy way to create flap precision. 

Depending on the amount of fat on the underside of the tragus, 
some minor fat reduction can be performed (Fig. 3.159). This 
helps make a thinner and more defined tragus but care must be 
exercised not to over-trim this area and affect the blood supply. 
The new tragus is a small peninsula representing the terminus of 
the entire flap and can easily become necrotic if this tissue is 
mishandled. 

After the defatting of the tragus (if required), the sculpted tragus 
is closed with 5-0 gut suture (Fig. 3.160). 

To enhance the tragal anatomy, a 5-0 gut “cinch” suture can be 
placed vertically through the pretragal skin to recreate the pretragal 
depression (Fig. 3.161). It is important not to overtighten this 
suture, which could compromise the blood supply to the tragus 
and cause necrosis. 

The earlobe is now addressed. Some surgeons release the base 
of the lobe at the initial incision and some surgeons wait until the 





The sequence of dealing with a typical posterior incision dog ear. The flap is geometrically trimmed to relieve the skin excess to passive 


margins, which are then closed with staples. 
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Fig. 3.154 The curved facelift scissors are used to craft a curved skin excision to match the natural skin edge. (A) The lobe/cheek skin excess being 
trimmed ang (B) the same process at the helical attachment. This is accomplished by following the curve of the scissors and “turning while cutting.” 
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Fig. 3.155 When an irregular, transfollicular incision is used, the reciprocal skin excision must be made at the same angle of bevel as the original 
INCISION. This long bevel allows thin flap edges on both sides. These heal very well and allow for hair regrowth through scar. 





Fig. 3.156 Trimming an incision that has been made in a pretragal manner is not complicated and only involves following the curvature of the 
incision. The positive aspect of this technique is the tragus will not be blunted and the negative aspect is a possible visible pretragal scar. 


103 





z 
Lu 
O 
(a'd 
> 
7) 
= 
LL 
= 
Lu 
© 
< 
Ta 





p= e 


ig. 3.157 (A) The excess skin flap. Numbers | and 2 show the areas of skin cutback superior and inferior to the tragus and number 3 shows the 


Porm of the underlying tragus. (B) The skin cutbacks and (C) the cutbacks secured with 5-0 gut suture. 





Fig. 3.158 (A) The excess skin after cutbacks and suture stabilization, (S) superior and inferior to the tragus. (B) The skin further stabilized with 
tissue cea which makes it taut and non-mobile, facilitating incision and sculpting of the tragus. The radiowave fine wire electrode is used to not 
only create the incision outline of the new tragus as well as sculpt the flap for fine tuning. 





Fig. 3.159 The new tragus can be defined by careful fat removal from 
the ices surface. Care must be taken not to compromise the blood 
supply to the skin. 
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end procedure for increased accuracy. lt is extremely important to 
take close up preoperative pictures of the patient's ear and lobe 
and observe and document the position. Patients with congenitally 
attached lobes will not need the lobe bases released, while patients 
with normal unattached lobes may need some dissection at the 
base of the lobe to release the lobe to aid in repositioning (Figs. 
5102, 3,103). 

If the patient desires the same type of lobe, it is noted and 
replicated. The lobe attachment can be changed and some patients 
with attached lobes may request a final result with more pendulous 
unattached lobes (Fig. 3.164). This is important in the preoperative 
discussion. 

The final step of the skin excision phase is to properly position 
the earlobe. This small process is one of the most important steps 
in the entire facelift procedure. Much discussion has already been 
given to earlobe delivery. Setting the lobe in the final position is 
just as critical. The normal youthful earlobe is about 15 degrees 
posterior from the long axis of the ear (Fig. 3.165). It is important 
to position the surgical lobe as close as possible to that axis. There 





Fig. 3.160 The sculpted tragus (A) and the final closure with 5-0 gut suture (B). 





rig. 3.161 A tragal cinch suture can be used to define the pretragal 
depression. This suture is shown anterior to the tragus. 


is a lot of mobility on the lobe and the patient is supine. It takes 
some thought, observation, and experience to position the lobe 
correctly. A lobe that is noticeably off the normal axis looks 
unnatural. 

If the lobe was delivered correctly and accurately and the key 
suture vectors are tight, then the excess skin under the lobe will 
ride superiorly under the lobe and may need reduction (Fig. 
3.166). Earlier in this chapter, significant discussion was presented 
against Over-incision when delivering the earlobe, and “measure 
twice, cut once” was discussed. The same situation applies when 


trimming skin when reattaching the earlobe. Some skin may need 
removed to naturally fixate the lobe. This can be easily misjudged 
and if too much skin is removed, a pixie lobe can occur. One way 
to induce accuracy is to use the released lobe to make a “blood 
stamp” on the cheek skin. The stamp shows the outline of the lobe 
(Fig. 3.166). It is important not to remove the total outline as the 
skin will be over-resected and stretch the lobe. A good starting 
point is to remove about one-quarter of the height of the “stamped” 
area and attempt the positioning. Measure twice, cut once! 

It is Important to understand that the patient Is in the supine 
position and when upright, the lobe and cheek will hang lower. 
Wound contraction also can distract on the lobe. Between upright 
position and wound contraction, the lobe may be pulled into a 
pixie position during healing. The surgeon has to compensate for 
these forces. This is performed by positioning the lobe several 
millimeters superiorly (Fig. 3.167). This may “accordion” the lobe 
slightly, but it will relax during healing. 

At this point, all of the same skin cutbacks, key sutures, skin 
excision, and trimming are performed on the contralateral side. 
This includes observing all the techniques that reduce laxity and 
relapse such as turning the head upright and suspending the key 
sutures a second time after delivering the lobe and removing 
excess skin in the sulcus region. 

At the completion of the case, all hair-bearing regions (temporal 
tuft and posterior hairline) are closed with small staples or gut 
suture if desired. The preauricular incisions are closed with 5-0 gut 
suture and the postauricular incision is closed with 4-0 gut suture 
(Fig. 3.168). No sutures require removal and the gut suture heals 
as well as removable sutures. | do not use subcutaneous sutures 
on any parts of the facelift except for occasionally on the submental 
incision. In my early career, | placed subcutaneous sutures in all 
incisions and gradually reduced the number to zero. | have not 
seen any downside to eliminating subcutaneous sutures. The 


105 





= 
n 
D 
00 
a 
3 
Y) 
= 
Oo 
x 
© 
Ti 





T 
J 
ft 


FACELIFT SURGERY 





pmo 


ig. 3.162 (A) An unattached lobe. (B,C) Patients with different patterns of attached lobes. 





Fig. 3.163 A patient with normal unattached lobes usually requires some release at the base of the lobe to aid in correct positioning. 








fo 


ig. 3.164 (A)A patient with a preoperative attached earlobe. (B) A postoperative result where the lobe was released at the patient’s request. 


106 





= 
n 
D 
00 
nam 
3 
Y) 
= 
Oo 
x 
© 
L 


. 
a 
e 


/ a 15 degrees 





ig. 3.165 (A) The normal youthful earlobe. The normal lobe long axis is about |5 degrees posterior to the long axis of the pinna. (B) The green 
arrow i the desired surgical axis. The red arrows illustrate that the lobe can be malpositioned superiorly, inferiorly (pixie ear), anteriorly, and 


— icy 


posteriorly. 





ig. 3.166 (A) A “blood stamp” (white dotted line) to outline the amount excess skin on the cheek under the lobe. (B) This entire amount of skin 
is not Faf but rather a much smaller amount (yellow dotted line), removing small amounts of skin and adjusting the excision until the normal 


lobe position is achieved. This region is often overcut by novice surgeons 





ig. 3.167 (A) The cheek skin pulled superior to the tip of the lobe after conservative skin removal. (B) A 4-0 Vicryl suture connects the lobe in a 
manner that will attach the lobe several millimeters above the lobe tip on the cheek. This may bunch the lobe slightly superior but it will relax 
during upright position and healing. The ruler shows several millimeters of overhang from the properly positioned lobe. 
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upside is time savings for surgery and anesthesia by eliminating this 
step. 

It Is Important to remember that only the key sutures bear 
tension and all other sutures and staples are placed passively, 
without tension. A wound closed without tension will not splay or 
gape, but rather, will lie passively (Figs. 3.169, 3.170). 


Simultaneous Laser Resurfacing With 
Facelift 


At the time of this writing, | am completing a 15-year research 
study on simultaneous facelift and full face laser skin resurfacing. 
Facelift surgery and full coverage, ablative, high fluence, high density, 





Hair-bearing incisions are closed with small staples, the 
preauricular incisions are closed with 5-0 gut suture and the 
postauricular incision is closed with 4-0 gut suture. 


CO, laser resurfacing (traditional CO, laser skin resurfacing) are 
both extremely powerful procedures for facial rejuvenation in their 
own right. Facelift surgery serves to restore a youthful jawline and 
neck, while laser skin resurfacing serves to rejuvenate the entire 
facial skin. A facelift, while addressing skin quantity, does nothing 
for skin quality. A facelift makes a tighter face but does little to 
address rhytids (other than stretching them) and has no effect on 
actinic damage. 

| explain to my patients that surgical facial procedures such as 
facelift, blepharoplasty, browlift and facial implants are like rebuild- 
ing a vintage automobile (see above). This is the bodywork. | then 
explain that full face laser skin resurfacing Is like painting the car and 
| stress the importance of both procedures for the best “restora- 
tion” or rejuvenation. 

Facelift surgery has been performed since the |90Qs and laser 
skin resurfacing procedures have been performed since the early 
1990s. Both of these procedures remain mainstays of comprehen- 
sive facial rejuvenation around the world. Both of these procedures 
have also undergone numerous permutations to decrease recov- 
ery time, hence short-scar facelifts and fractional lasers. The smaller 
lifts and fractional lasers can produce acceptable results, but cannot 
match those of bigger lifts with the more aggressive laser. | feel that 
conventional facelift and fully ablative CO, laser is still the gold 
standard for comprehensive facial rejuvenation. 

The big question that has faced cosmetic facial surgeons for the 
past several decades (and decades prior to that with chemical 
peels) is: “Is simultaneous facelift and laser (or peel) safe?” The 
scientific literature has numerous articles both validating and 
opposing the safety of simultaneous facelift and laser. A preliminary 
literature review showed |4 articles supporting simultaneous laser 
and facelift and three articles saying it is unsafe. The other standing 
question regarding this combination is: “Is the simultaneous use of 
laser and facelift the standard of care and is it defendable in a lawsuit 
if flap necrosis or other complications ensue?” This is something 
that is really at the heart of the issue. Having opined as a defense 





(A) This patient was operated by another surgeon. The scarring is pathognomonic for poor incision planning and especially for 
excessive tension with skin closure. (B) During the revision, the excessive tension was apparent as the wound immediately gaped apart. 
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expert on several facelift/aser malpractice suits, | can attest that 
there was no shortage of surgeons willing to testify for the plaintiff 
that simultaneous laser and facelift have no business in the same 
operative report. What is more valid — the standard of care or the 
evidence-based literature? Some surgeons require separate opera- 
tions, one for facelift and a later operation for laser (or vice versa). 
The biggest problem with this involves a duplication of surgery, 
anesthesia, finances and, most importantly, recovery. Aggressive 
CO), laser recovery rivals 2 weeks, which is a similar recovery for 
a comprehensive facelift. It is a hard enough challenge for patients 
to take 2 weeks off for a procedure, let alone doubling this. 

The advantages of combined procedures are obvious but a 
relative disadvantage is the addition of the demanding recovery of 
an aggressive ablative laser procedure. A facelift as a sole procedure 
has a relatively straightforward recovery. A facelift with other 
procedures such as browlift, blepharoplasty, and facial implants ups 
the recovery ante. Adding a laser to all of this significantly intensifies 
the recovery and post-surgical care. Some patients cannot tolerate 
this. A relative advantage of the combined treatment is the fact that 
facelift patients have decreased sensory sensation in the immediate 
postoperative period, so laser pain is diminished. 


Laser/Facelift Procedure 


In a preliminary article previous to this writing, | compiled a cohort 
of performed 792 consecutive facelifts. A total of 238 of these 
facelift patients also had simultaneous traditional CO, laser skin 
resurfacing. Of these 238 patients, 30 were admitted cigarette 
smokers. 

All facelifts were standard anterior and posterior approaches 
with platysmaplasty and SMASectomy. The average distance of 
circumferential dissection of the flaps was 7—8 cm from the external 
auditory canal. At the end of the case (the laser is always performed 





B a last), the demarcation of the undermined and non-undermined 
areas were marked (Fig. 3.171). 
(A) The excess skin and proposed incision lines (dotted In all cases, the Lumenis Encore Ultrapulse laser was used in a 
line). (B) The passive nature of the skin flaps after final trimming. The fully ablative manner, with a computer pattern generator set at 80 
key sutures were removed for this picture. When replaced, only the mj (7 J/cm?) with a density of 6 and 600 Hz. In most cases, the 


k t ill bear tension. ; 
Pease Wel ee Arenal central oval of the face was treated with 2-3 passes of the laser 


and the perioral region was treated with 3—5 passes at the same 
settings. The skin surfaces were NOT debrided between passes, 


q 





1) if F 3 
With simultaneous laser resurfacing or chemical peel the central oval is treated normally but the undermined flaps are generally treated 
less aggressively. The left image shows the undermined flap being marked, the center image shows the central oval of the face after aggressive, 


multipass laser resurfacing and the undermined flap not yet treated. The right image shows a simultaneous chemical peel with the undermined flap 
treated with more conservative peeling. 
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This patient is shown 24 h after facelift/CO, laser and 
4-quadrant blepharoplasty. The central oval of the face is treated with 
2—3 passes of full coverage, ablative, high fluence, high density, CO, 
laser resurfacing (traditional CO, laser skin resurfacing). The undermined 
flaps were treated with the same power but a reduced density. 


as this has been shown to be a safe technique. At this point, the 
laser settings were decreased in terms of density from D6 (30% 
overlap of laser beam) to D4 (20% overlap of laser beam). 
Although not all surgeons adjust power or density settings over the 
undermined flap, | always do, and have found it safe and predict- 
able. Next, a single pass was made over the undermined anterior 
facial flap with the same power setting of 80 mJ] but a reduced 
density of 4. This pass is also not debrided (Fig. 3.172). The pre- 
liminary results of this study show no significant difference in pre- 
auricular flap viability in the facelift/aser group when compared 
with the facelift-only group. | believe that laser skin resurfacing Is a 
safe procedure when combined with cervicofacial rhytidectomy. 
This combination should only be performed by surgeons who are 
very experienced with both facelift and laser resurfacing. Although 
this combination of procedures has proved safe, it does increase 
post-facelift recovery and patient home care, and this must be 
communicated to all patients preoperatively. | also use 30% tri- 
chloroacetic acid (TCA) chemical peels with facelift surgery. The 
central oval is treated in a normal manner of “coats” of acid and 
frosting. The undermined flaps are treated less aggressively with a 
single coat of 30% TCA. 

The post-faceliftiaser regimen consists of Vaniply ointment 
continually, and vinegar soaks (| tsp/cup of water) every several 
hours. The face is washed BID with Vanicream cleanser beginning 
on the first post-laser day. When the skin is reepithelialized (usually 
by day 9-10) the Vaniply ointment is discontinued and Vanicream 
moisturizer is used continuously until healed. | use the “Vani” 
products (Pharmaceutical Specialties, Inc: www.psico.com) exclu- 
sively, as they do not contain dyes, lanolin, masking fragrance, 
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This patient is shown 14 days after facelift with 
simultaneous CO, laser skin resurfacing. 





At the end of the case, the hair is washed and combed out 
to remove blood, debris, and tangles. A detangling product is used well 
away from the incisions on patients with long hair. 


fragrance, parabens, or formaldehyde and have simplified my post- 
laser regimen. Reepithelialization occurs at the same rate as full 
face CO) laser without facelift (Fig. 3.173). Patients resume Retin-A 
and hydroquinone at about 4—6 weeks post-laser or when 
tolerated. 

At the end of the case, bupivacaine is infiltrated in and around 
all incisions. This provides pain control for hours after surgery. 
Finally, the hair is washed with sterile saline and peroxide and 
combed out to remove debris, blood, and tangles (Fig. 3.174). 


After the hair is blotted dry, a dressing is placed by most surgeons. 
Some surgeons use gravity or suction drains, but | have never used 
traditional drains. | have also discontinued the use of post-facelift 
dressings as a gradual transition from my laser experience and 
will address this later in this chapter. Although | no longer use 
one, a traditional facelift dressing can be used, as follows: Before 
any dressing is placed, all wounds are coated with an antibiotic 
ointment and lodoform gauze is wrapped around the ears (Fig. 
3.175). Gauze fluffs are placed on the pre- and post-auricular areas 
and a gauze or pad dressing is placed on the submental region. 
A loose gauze wrap is placed to secure the gauze and pad (Fig. 
3.176). The final layer can be a proprietary compression dress- 
ing or an elastic tape dressing (Coban: www.solutions.3m.com) 
(Fig. 3.177). Only light compression is used, as excessive pres- 
sure can compromise blood flow to the flaps. Heavy bandage 


pressure does not prevent hematoma and can increase swelling 
and damage flaps. When | used this type of dressing | removed 
them after 24 h postoperatively, although some surgeons leave 
the dressing in place for several days or longer. As 30% of my 
facelifts had simultaneous laser resurfacing, the traditional bulky full 
facelift dressing was Irritating the lasered skin. | began using smaller 
and smaller dressings until tt became apparent that there was no 
detriment in eliminating the dressing totally. This has not increased 
my hematoma rate or produced any negative healing or recovery 
problems. It has been a great deletion that is appreciated by me, 
my staff, and most of all by the patients. On selected patients that 
have facelift without laser, a Velcro compression dressing may be 
used overnight (Fig. 3.1 77A). 

On all facelift cases, | place two |4-gauge IV catheters as “vents” 
in the submental region (Fig. 3.178). They are placed in the 





(A) lodoform gauze placed around the ear and (B) gauze fluffs placed over the undermined flaps. 





(A) An absorbent pad or stacked gauze is placed on the submental region and (B) a loose gauze bandage is used to keep these 


dressings in place. 
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(A) A proprietary compression dressing or (B) elastic tape can be used to provide light compression. 


Be chee 


2.17 (1.73 1.D.) x Simm 
witH 16G NEEDLE 341 mL/min 





‘ig. 3.178 A 2-inch |4-gauge intravenous catheter is used bilaterally as 
a postoperative vent for the first 24 h. 


subcutaneous space In the midcervical region lateral to the midline 
and parallel to the mandibular border (Fig. 3.179). This allows 
significant drainage overnight and the vents are removed the next 
morning. This has eliminated my post-facelift seroma drainage. This 
has been a very positive situation, as many facelift patients develop 
seromas that require multiple aspirations. Since these vents are 
very productive for the first 24 h, a loose absorbent gauze dressing 
is placed and must be changed several times the first night by the 
patient's caregiver. To facilitate this, a tubular elastic net dressing is 
placed to retain the gauze. This is a netted elastic material and can 
easily be retracted to change the underlying gauze (Fig. 3.180). 
Again, the vents and absorbent dressings are removed at the 
24 h visit. 
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The early postoperative period in facelift surgery is very important. 
It is Important to restore normal blood pressure early in the case 
so surprise bleeding does not occur at the end of the case. A 
beautiful facelift surgery can be compromised by a traumatic 
anesthetic emergence. A traumatic extubation that induces bucking, 
coughing, and hypertension can induce a hematoma. Ideal work 
space set up would have the post-anesthesia suite very close to 
the operating room. The anesthesia provider should gauge the 
“sweet spot” in recovery for extubation. On the other hand, 
premature extubation may require mask ventilation of the patient 
if spontaneous respiration has not returned. The act of holding a 
ventilation mask on the face requires significant hand pressure to 
maintain a seal of the mask and the face. Aggressive pressure on 
the jaw and neck can traumatize tissue, break sutures, displace chin 
and/or cheek implants, etc. These problems do not exist on 
patients treated with IV sedation. 

Moving the patient from the operating room (OR) suite through 
the recovery process needs to be closely monitored. The patient 
should be slowly returned to the seated position on the OR table 
to avoid orthostasis. Adequate staff must be present to assist the 
patient from the OR table to the transport chair. A dedicated 
transport/recovery chair is a safe and efficient means of moving and 
recovering patients (Fig. e3.12). These chairs have side loading 
capability and can be adjusted in all positions including the Tren- 
delenburg emergency position. 

The patient is extremely vulnerable in the early postoperative 
phase for numerous reasons. The staff is distracted with “turning 
over’ the room and dealing with instruments and scheduled 
patients. A single qualified staff member must be assigned to 
monitor the postoperative patient until discharge. The most 
important factors in the immediate postoperative period are to 
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Fig. e3.12 A dedicated transport/recovery chair is a convenient and 
safe addition to the office-based ambulatory surgery center. The patient 
can be moved, recovered, and taken to the exit in the same chair. 
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Gauze fluffs are retained with tubular gauze netting to keep 
them i in place. The vents will drain significantly over the first 24 h and 
the patient's caregiver will need to change the gauze several times the 
first evening. 


monitor and safely recover the patient to an alert, oriented, and 
stable mental state suitable for discharge with stable vital signs and 
controlled analgesia. When the patient is comfortable and alert 
enough to communicate, the patient's caregiver is brought to the 
post-anesthesia suite. 

Postoperative pain and/or nausea can severely complicate the 
discharge process. All patients, especially patients with a history of 
nausea and vomiting must have a preplanned anesthetic interven- 
tion using various precautions to prevent these problems. Several 
things that contribute to postoperative nausea and vomiting 
(PONY) include the duration of surgery and exposure to the 


|4-gauge catheters in the subcutaneous space. 


inhalation agent, over-medicating with narcotics, rapid movement 
of the patient at the conclusion of surgery, and wheeling the patient 
backwards. Preemptive treatment of PONV includes proper 
hydration and administration of fluids and pharmacologic treat- 
ments. The latter may include: 

@ Zofran — a 5-HT3 antagonist that blocks the receptors in the 
vomiting center of the nervous system 

Reglan — increases gastrointestinal motility/antihistamine 
Steroids — membrane stabilization 

Benadryl — antihistamine/suppresses medullary cough center 
Phenergan — antihistamine (central and peripheral) 

Nubian — narcotic agonist/antagonist 

Narcan — narcotic antagonist. 
A common discussion exists among anesthesia providers about 
whether to discharge a patient to home with a family caregiver 
versus a nurse, or whether to keep patients in the office overnight. 
There is no doubt that moving patients around, in and out of cars, 
and getting from the office to the house may be stressful and can 
contribute to bleeding, hematoma, falls, etc. It would be ideal to 
retain all patients overnight in one’s facility but this brings up many 
potential problems such as privacy, HIPAA (Health Insurance 
Portability and Accountability Act of 1996), safety, and accreditation 
and state standards and laws. | have colleagues with apartment 
efficiency suites in their office. They formally discharge the patient 
from their care and allow the patient and relative (or nurse) to stay 
on site overnight. This is a great convenience but it requires 
security and insurance considerations, fire exit and emergency 
planning, and segregation of any medications or patient charts, as 
well as restriction to the rest of the office. An Accreditation Associa- 
tion for Ambulatory Health Care (AAAHC) accreditation allows me 
to retain patients in selected circumstances for up to 23 h. Several 
times a year we allow our nurse to stay overnight in the surgery 
center with a patient, but | personally discharge 95% of my patients 
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to their home with a spouse/caregiver. Patients who may need 
more attention or assistance use private duty nurses. Io make the 
caregiver's job easier, the patient and their caregiver are shown 
online videos for all of our pre- and postoperative instructions 
before the procedure. This has been a tremendous adjunct for 
patient understanding and communication and has dramatically 
reduced my after-hours calls. The caregiver is once again instructed 
on postoperative care while in the office. 

As many patients have post-intubation throat inflammation, they 
feel a need to clear their throat. Every patient and caregiver is told 
not to clear their throat. In addition, any activity that may produce 
a Valsalva situation or elevate blood pressure is prohibited. Patients 
that become constipated are instructed to take stool softeners. The 
caregiver is also told to have the patient perform tip-toe raises to 
encourage lower extremity perfusion when the patient gets up to 
use the bathroom. Between the written postoperative instructions 
and the video instructions, most patients and caregivers are 
informed and compliant. | speak with the caregiver of all major 
surgery patients the evening of surgery and all facelift patients are 
scheduled for a 24 h follow-up in my office. 

The only emergent return to surgery | have had has been for 
hematoma and is treated in the office. All other postoperative 
problems have been minor and able to be handled on the tele- 
phone. The advent of smart phones has also made it easier to 
monitor patients, as they can send pictures or video chat. It is 
important for recovering facelift patients to be able to reach their 
surgeon for several reasons. | tell all patients that if they cannot call 
their surgeon, then they have the wrong surgeon. This has been 
one of the best marketing tools in my entire career. More impor- 
tantly, although extremely rare, there have been fatal case reports 
in the literature from airway compromise due to expanding hema- 
toma. The ability to contact the surgeon early in a complication 
may be lifesaving. 

The patient presents to the office for follow-up the morning 
after surgery. Patient variability continues to amaze me. Some 
patients present laughing, eating crackers, and drinking orange Juice 
and others cannot tolerate the lights being on, straddle the emesis 


basin, and refuse to talk. Facelift surgery is not generally a procedure 
the causes excruciating pain for the average patient, as most 
patients have decreased sensation. Even patients who have con- 
comitant browlift, facelift, 4-quadrant blepharoplasty, cheek 
implants, chin implant, and full face laser resurfacing rarely experi- 
ence intractable pain. The most common complaint by far is a sore, 
tight throat. This is a combination of post-intubation inflammation 
and the effect of the anterior and posterior platysma sutures. This 
may truly bother some patients for several days but always resolves. 
The science of pain is complex and occasionally a patient has a very 
difficult time with pain management and may also use their pain to 
manipulate others. Facelift recovery is uncomfortable but should 
be tolerable. If excruciating pain is present, look for a source and 
if nothing is identified, supratentorial factors may be present. 

At this appointment, the compression dressing is removed (if 
used) and the catheter vents are also removed. Careful observa- 
tion is made to evaluate normal facial and spinal accessory nerve 
motor nerve function, and this is documented. The viability of all 
undermined flaps are also carefully inspected. If the patient has a 
dusky appearance (or any other signs of possible flap vascular 
compromise) topical nitroglycerin is dispensed to be used every 
8 h, and the area observed closely (Fig. 3.181). Further discussion 
of hematoma and flap necrosis is presented below. The amount 
of edema and ecchymosis is extremely variable and although 
related to the amount of procedures performed, some people 
have minor swelling and bruising, while others have extreme 
edema and ecchymosis (Fig. 3.182). The patient's incisions are 
cleaned with sterile saline and hydrogen peroxide and all incision 
lines are dressed with triple antibiotic ointment. No dressing is 
reapplied. 

Patients who underwent laser resurfacing will require more 
intense instruction, care, and handholding. It appears to be second 
nature for laser patients to want to put some lotion or potion on 
their face instead of that prescribed. The importance of only using 
the suggested postoperative products Is again discussed. 

It is imperative to once again remind patients and caregivers not 
to use any heat or cold treatments on the facelift. Although some 





Fig. 3.181 (A) Normal operative sites at 24 h after facelift. (B) A flap with compromised blood supply several days after facelift. 
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All three of these patients are shown 24 h after facelift. Patient (A) has had a facelift only. Patient (B) had a facelift with full face CO, 
laser and 4-quadrant blepharoplasty. Patient (C) underwent a facelift, 4-quadrant blepharoplasty, full face CO, laser, cheek implants, and chin 


implant. The variability of healing is obvious. 


surgeons may recommend icepacks or heat pads, | never allow 
this in the first several weeks, as ice can constrict blood vessels to 
the fragile flap as well as produce skin burns. | have also seen some 
very severe facial and neck burns from patients that, against instruc- 
tions, used heating pads or other thermal sources. The skin is 
insensate and second- and third-degree burns can be caused by 
heating pads, microwavable heating devices, and even overly hot 
washcloths, and will be discussed in the complications section, 
below. The patients are encouraged to wash their hair on the 
following morning (postoperative day 2). The importance of not 
using a hairdryer on a heat setting is explained. It is also important 
to explain the importance of not using any type of comb or brush 
that could snag on staples or sutures. The basic treatment is rela- 
tively simple and the patient is kept at a 45 degree angle the first 
night and for the next several days. Many patients find it comfort- 
able to spend the first night in a recliner. Alternately, sleeping on 
one’s back on several pillows will keep the head elevated. Sleeping 
on the side can flex the neck and compromise the flap circulation. 
Full liquid or soft diet is preferable and drinks such as Gatorade 
contain essential electrolytes and can be beneficial in hydration. 
Chewing any hard foods should be kept to a minimum for the first 
several days. 

All facelift patients receive antibiotics, analgesics, and are placed 
on a non-tapering dose of prednisone 60 mg per day at the same 
time for 5 days. Laser patients are also placed on antiviral medica- 
tion. All patients are written a prescription for Zofran (ondansetron) 
to take if nauseated and diazepam for anxiety or sleeping problems. 
Patients are then scheduled to return to the office | week post- 
operatively for follow-up; 2 weeks for staple removal; | month for 
general follow-up; and 3 months for the final examination and 
postoperative pictures. Obviously, some patients are seen more 
frequently and for longer if they have problems or need 
attention. 





All the patients shown in Figs. 3.183—3.196 and Figs. e3.13-e3.25 


were operated by the author and underwent facelift with platys- 
maplasty and SMASectomy. Some of the patients underwent other 
concomitant cosmetic facial procedures. All “after” pictures were 
taken at 90 days postoperative. All the “before” pictures are on the 
left and all the postoperative pictures are on the right. 

No surgeon has perfect scars on every single patient. Some 
patients heal less gracefully and may need scar revision or laser 
resurfacing. Experienced surgeons should be able to produce 
consistent aesthetic scars. Figs. 3.197, 3.198 and Figs. e3.26, e3.27 
show before and after incision scars on various patients 3 months 
after surgery. 


As previously mentioned, conservative facelifts have been around 
for decades (see Fig. 3.3), although some surgeons and companies 
market them as new, miracle procedures. Positive aspects of these 
conservative procedures are that they are simpler to learn and 
perform, can be done with local anesthesia, do not require ban- 
dages, have shorter recoveries, and are easier to market compared 
with larger procedures. These lifts have been marketed as “revo- 
lutionary” and “medical breakthroughs” but in fact they are neither. 
The largest company that has relentlessly marketed a certain type 
of short-scar lift, filed bankruptcy at the very time of this writing. 
The bottom line is that you cannot take a short cut procedure and 
market Is as having the results and longevity of a conventional 

facelift. 
These procedures also have serious drawbacks. They do not 
and cannot address moderate and advanced aging to the level of 
Text continued on p. 121 
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Facelift surgery 





Fig. e3.13 Before and after facelift with chin implant. 





Fig. e3.14 The same patient as in Fig. e3.13 shown with the 
intraoperative skin excess. 
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Fig. e3.15 This patient underwent facelift and 4-quadrant blepharoplasty. 





Fig. e3.16 The same patient as in Fig. e3.15 shown with the 
intraoperative skin excess. 
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Facelift surgery 





Fig. e3.17 This patient underwent facelift, chin implant, and lower lid CO) laser resurfacing. 





Fig. e3.18 The same patient as in Fig. e3.1 7 shown with the 
intraoperative skin excess. 
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Fig. e3.19 This patient underwent facelift only. 





Fig. e3.20 The same patient as in Fig. e3.19 shown with the 
intraoperative skin excess. 
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This patient underwent facelift, 4-quadrant blepharoplasty, and lower lid CO) laser resurfacing. 





The same patient as in Fig. e3.2! shown with the 
intraoperative skin excess. 
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This patient underwent facelift, cheek implants, chin implants, browlift, 4-quadrant blepharoplasty, and full face CO, laser resurfacing. 





a 


4 This patient underwent facelift only. 
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The same patient as in Fig. €3.26 is pictured with sulcular 
INCISION scars. 
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This patient underwent a facelift, cheek 
implants, and lower-lid laser. 
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Three-quarter view of the same 
patient as in Fig. 3.183. 


This patient had bariatric surgery and 
lost over 100 pounds, she is shown after facelift 
with 4-quadrant blepharoplasty. 








The same patient as in Fig. 3.185 shown under revision facelift for the severe excess. Note the intraoperative skin excess on a 
secondary revision lift. 
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This patient underwent facelift, cheek and chin implants, 4-quadrant blepharoplasty, and full face CO, laser resurfacing. 





The same patient as shown in Fig. 3.187 shown with the intraoperative skin excess. 
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This patient underwent facelift, 4-quadrant blepharoplasty, chin implant, and full face CO, laser resurfacing. 





The same patient as in Fig. 3.191 shown with the intraoperative skin excess. 
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This patient underwent facelift, 4-quadrant blepharoplasty, cheek implants, chin implants, and full face CO; laser resurfacing. 
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Fig. 3.195 This patient underwent facelift, 4-quadrant blepharoplasty, chin implant, and lower lid CO, laser resurfacing. 





6 This patient underwent facelift, upper and lower blepharoplasty, cheek implants, and full face CO, laser resurfacing. 
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rig. 3.197 Excellent scars after a conventional facelift. 





98 A patient after a facelift. Note the natural tragus. 


larger lifts. Patients must be told that their result will not be as tight 
or last as long as conventional lifts. Significantly, these procedures 
are designed for younger patients with minimal excess submental 
and neck skin. Performing a short-scar facelift on the right 
38—42-year-old patient can be quite effective, whereas performing 





the same procedure on an older patient or one with advanced 
aging can be very disappointing for both surgeon and patient. 
These conservative lifts involve a preauricular incision with some 
mastoid extension but generally do not include the posterior 
auricular incision. For any surgeon who truly understands the 
pathophysiology and vectors of aging and facelift surgery, the 
postauricular incision Is a requirement to truly tighten the neck with 
a lasting result. 

The short-scar facelift (SSFL), sometimes called a weekend 
facelift (WEFL), is built around omitting the postauricular incision 
and traditional platysmaplasty and therefore has much less effect 
on significant jowl and neck aging. These “franchise” lifts go by 
many names and when performed correctly, they do offer a result, 
but they are not new miracle procedures, and cannot produce 
comparable results with more comprehensive facelifts. Frequently, 
the procedure sounds too good to be true: “local anesthesia, drive 
home from the office, no bandages, go back to work the next day” 
can be very inviting to a patient who does not fully understand the 
other available options or the limitations of these lifts. 

| am not a huge proponent of these conservative lifts simply 
because the average patient who wants a facelift needs a conven- 
tional one. When | do treat patients who present for a WEFL, | 
ask them to give me permission to add a full posterior auricular 
incision to obtain a better result if | feel intraoperatively that the 
small procedure will not address the aging changes. | have done 
this numerous times when my intraoperative observations show 
that these patients would ultimately be short changed with the 
single incision procedure. What continues to amaze me is the 
amount of excess skin these specific patients exhibit, even with 
minimal outward signs of aging. In short, although they may not 
have visible skin excess, most patients in their mid- to late-fourth 
decade are candidates for traditional-incision facelift. Fig. 3.199 
shows two such patients. 

Conservative lifts certainly have a place in the armamentarium 
of the cosmetic surgeon, but out of my |000+ facelift procedures, 
only 2% have been short-scar. My personal indications for per- 
forming a short-scar (limited incision) facelift are: 

@ Young patients with minimal aging 

@ Slightly older patients with minimal to moderate jowl and 
neck aging 

@ Patients who have medical problems that preclude a larger 
facelift or anesthesia 

@ Patients with budget or recovery limitations who cannot have 
a larger lift. 

Short cuts in any procedure can have negative marketing con- 
sequences. This type of facelift is a great way for the novice surgeon 
to learn facelift techniques and some surgeons only perform short- 
scar procedures. As long as the patient selection is appropriate and 
the patients are given full disclosure of the pluses and minuses, the 
procedure is appropriate. 

When | perform this procedure on a patient, they are required 
to sign an additional consent that details the limitations of this type 
of facelift. Although some surgeons perform these procedures with 
only local and tumescent anesthesia, | remain a staunch advocate 
for IV sedation as | believe it is a better experience for the patient 
and surgeon. The preauricular work with the SSFL is very similar 


[2| 





>~ 
(en 
oD) 
00 
© 
= 
T 
= 
Oo 
U 
œ 
LL 





z 
LLI 
O 
a'd 
=) 
7) 
i 
LL 
= 
LLI 
U 
< 
Ta 








Both of these patients requested a “weekend” (short-scar) facelift. Observing these before picture shows that both patients appeared to 
have only minor skin excess. The intraoperative pictures of both patients show the amount of skin excess that actually existed. This impressive 
amount skin required conversion to a conventional facelift, otherwise the patient would have not had an optimum result and longevity. 


to a conventional facelift but generally more conservative. The 
sideburn release incision is generally shorter, and the actual preau- 
ricular incision is identical. The main differences are seen when the 
incision turns the corner of the earlobe. Most of the conservative 
lifts utilize a postauricular incision that is made in the postauricular 
sulcus and extends 2—4 cm superiorly. Some surgeons advocate 
making a horizontal releasing incision across the mastoid region, 
which is a huge mistake because it will be very noticeable postop- 
eratively. To pull the jowl and especially the ptotic neck skin in the 
anti-aging vector without a traditional postauricular hairline 
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horizontal releasing incision can result in skin bunching behind the 
ear. There is no way to prevent this, and it will be commensurate 
with the amount of skin present in the neck and submental region. 
Fortunately, much of this bunching will dissipate with healing, but 
some will persist and can be noticeable with certain hairstyles. The 
trade-off of an improved appearance versus some posterior skin 
bunching is usually not a problem, as long as the patient has been 
made aware of this preoperatively. | personally had a case where 
the postauricular bunching took an entire year to dissipate 
(Fig. 3.200). 





) The top images show extreme skin bunching on a patient that had a weekend facelift and in reality required a bigger lift. These areas of 


aa een resolved over |2 months, but the result was an unhappy patient until resolution. 


Short-Scar (Weekend Facelift) — 
Surgical Procedure 


In the minimally invasive procedures, | do not routinely perform 
midline platysmaplasty. If the patient has enough aging to warrant 
midline platysmaplasty, they need a conventional facelift. | do, 
however, perform submental liposuction if the patient has excess 
submental fat. 

The short-scar or weekend incision for the preauricular region 
and temporal tuft is identical to a smaller conventional facelift (Fig. 
3.201). The short-flap subcutaneous dissection is smaller than 
conventional facelift and is generally 2-4 cm circumferential from 
the ear (Figs. 3.202, 3.203). 

When addressing the SMAS during short-scar facelift surgery, 
SMAS plication is the most conservative means of SMAS manage- 
ment and probably produces less swelling and faster recovery (Fig. 
3.204). In most cases, | prefer the same SMASectomy procedure 
as described earlier but on a smaller scale (Fig. 3.205). 


Although | always advocate using posterior platysma sutures to 
fashion the sling referred to earlier in this chapter (see Fig. 3.128), 
it is not as applicable in short-scar lifts due to limited access. Gener- 
ally, there is enough room to place at least one posterior platysma 
suture below the angle of the mandible to assist in tightening the 
deeper layers of the neck (Fig. 3.206). 

After the SMAS is dealt with by the surgeon's preferred method, 
the skin must be properly placed on traction. The vector of pull 
may be different in the short-scar lifts. While there is no “guaran- 
teed” correct vector and every patient is different, a more vertical 
vector (as opposed to posteriolateral) may be required to tighten 
the jawline and jowls without bunching the posterior auricular 
region (Fig. 3.207). This does not always apply and sometimes the 
posteriolateral vector is preferable. All vectors of pull should be 
tried to see what direction provides the best result with the least 
amount of posterior skin bunching. When using vertical elevation 
of the preauricular flap, the surgeon needs to make sure enough 
skin exists to cover the tragus. Never make skin cutbacks or trim 
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The dissection completed on a typical short-scar facelift. 


skin until coverage is verified. Once the proper vector is achieved, 
an anterior skin cutback and key suture are placed in a similar 
manner as conventional facelift (Figs. 3.208, 3.209). Once the skin 
is suspended, the excess skin is trimmed and the lobe delivered in 
the same fashion as conventional facelift (Figs. 3.210, 3.211). 


124 





An SMAS plication in a short-scar facelift. The plication 
sutures. The dashed lines show their placement, extension, and vectors. 


One of the biggest drawbacks of short-scar facelifts is postau- 
ricular skin bunching. This occurs because unlike conventional 
facelift, there is no postauricular flap to release and pull the skin. 
In small lifts, this is not problematic and a simple triangle skin flap 
can remove the dog ear (Fig. 3.2 12). Larger short-scar lifts produce 
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Even though the short-scar facelift technique utilizes smaller dissection than conventional lift, a small SMASectomy is still an option. (A) 
The SMAS strip being excised; (B) the SMAS strip overlying its approximate position; and (C) the final SMASectomy sutures. 





A solitary suture securing deep tissues in the area of the 
posterior platysma to the mastoid fascia. 





Some short-scar lifts require a more vertical vector of skin 
pull and the surgeon should try various vectors to see which produces 
the best result with the least amount of posterior auricular skin 
bunching. 


significant bunching and can be more challenging (see Fig. 3.200). 
There comes a point when excessive posterior auricular skin 
signals the need for a conventional lift with postauricular excision. 

One common mistake Is instead of performing a conventional 
facelift, surgeons attempt to deal with the excess posterior auricular 
skin by large and low excision extension. Although extending the 
excision over the mastoid region may release the bunching, it also 
can produce an unsightly scar that is impossible to hide (Fig. 3.2! 3). 
Again, trying heroic measures to deal with skin excess can easily 
be avoided by performing a conventional lift, when needed. 

The tragal and earlobe is addressed in the same manner as in 
a conventional facelift (Fig. e5.28) and the anterior incisions are 
closed with 5-0 gut suture; the posterior incision is closed with 4-0 
gut suture (Fig. 3.214). 

Since the short flap procedure does not have significant dead 
space, | do not use postoperative dressings or drains. Hematoma, 
tissue necrosis and other complications are uncommon due to the 
small nature of the procedure (Figs. 3.215, 3.216 and Fig. e3.29). 
Healing is usually much faster and less complicated that after bigger 
procedures. Figs. 3.21 /7—3.219 show before and after images of 
short-scar (“weekend”) facelift patients. 


Improving a Substandard Surgical 
Outcome From Another Surgeon 


“Revision facelift” is a broad term that includes numerous variables. 
A surgeon who performs a lot of facelifts and has consistently 
natural and long-lasting results can develop a good reputation. In 
the age of the Internet and social media, an excellent reputation 
can be local, national, and international. With this reputation brings 
numerous requests to improve a poor outcome from another 
surgeon. These requests may be shortly after the patient's surgery 
or years later. Having the reputation and ability to improve a 
substandard result is an honor; however, it can also have draw- 
backs. | have had numerous patients with really poor facelift results 
from elsewhere come to my office for consultation for improve- 
ment. These patients may present on a busy day with a full waiting 

Text continued on p. 130 
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Facelift surgery 





Fig. e3.28 All the skin cutbacks and trimming is completed and the 
sculpted tragus ready for suturing. 





Fig. e3.29 This patient is shown | week after short-scar facelift and 
light periorbital laser resurfacing. 
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(A) Typical anterior skin excess on a short-scar lift. (B) The skin cutback and (C) the key suture placed. Note the blue ink on the skin 
that was formerly the tragus. This shows how much skin is displaced, even in a small facelift. 
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(A) A skin cutback in a short-scar facelift and (B) the flap suspended. Note the typical posterior auricular skin bunching seen with these 
procedures (white arrow). 





(A) The outline of the excess skin to be trimmed. (B) The preauricular skin being excised, and (C) the temporal skin excision. 


126 























Facelift surgery 








Fig. 3.211 The lobe is delivered with a very conservative cutback. In many cases, no cutback is required and the lobe can simply be pulled out. 
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Fig. 3.212 Skin bunching on a very conservative short-scar facelift. The skin hook retracts the excess and a geometric triangle reduction is 
performed to remove the pleat. It is imperative to keep this extension short and behind the ear to remain hidden. 





Fig. 3.213 A long excision release over the mastoid region to deal with posterior skin bunching on a short-scar lift. This level of extension will 
produce a scar that is not hidden by the ear and is a handicap in terms of aesthetics. 
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Fig. 3.215 (A) A patient 24 h after short-scar (“weekend”) facelift and (B) the same patient at | week. 





ig. 3.216 The same patient as shown in Fig. 3.215. This patient is shown (A) before and (B) after a short-scar facelift. 
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17 This 42-year-old female is shown before and after short-scar facelift and chin implant. 





218 This 54-year-old female is shown before and after short-scar facelift and full face CO, laser skin resurfacing. 
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Fig. 3.219 This 44-year-old female is shown before and after a short-scar facelift and chin implant. 


room and some other new facelift consultation patients have com- 
mented to my staff that “they did not want to look unnatural, like 
the lady sitting in the reception room.” This is something a surgeon 
and staff should keep in mind and discreetly handle. 

It is a great feeling for a surgeon and staff to take a poor result 
and convert it to good one and make a happy patient. However, 
often the patient may present with problems that although can be 
improved, will never look natural. In cases like this, the surgeon 
who operates on such a patient (you or me) will now become 
“the doctor.” This can be a problem, as although the patient was 
improved, the result will never be great and the last surgeon to 
operate on the patient may get the bad rap. This can be more of 
a problem with local patients who mingle with other local patients. 
| once had a local patient who had a poor facelift from a local 
surgeon. The patient had severe temporal balding, severe pixie 
earlobes, and residual neck skin and jowls. | retreated this patient 
and she and | were both extremely pleased with the improvement. 
Unfortunately, despite my improvement, the patient still had the 
stigma of poor facelift surgery. Several other local patients were 
aware that | was her surgeon and they thought her result was 
substandard. Although in this case | was able to explain to them 
that | actually made her look better, you can see the problem. 
Surgeons who perform significant revision surgery need to find 
ways to explain this to future and current perspective patients. 


Improving a Recent Substandard 
Result From One’s Own Work 


Regardless of the skill of any surgeon, he or she will occasionally 
have to touch up their own work. Sometimes this is because the 
patient sees a flaw or the surgeon sees something. No surgeon 
wants an unhappy patient. It is imperative that my patients walking 
around in my city have results commensurate with my ability and 
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for that reason, | will suggest to the patient that we need to revise 
something. It is most frequently some minor excess submental 
skin, minor jowl liposuction, or laser scar revision (Figs. 3.220— 
3.227). (l once had a visiting plastic surgeon who was observing in 
my office comment that if a patient thinks their result is good, then 
why bring up a deficiency?) If it can be better, then make it better. 
It will pay off many times in the long run with positive results. The 
other side of this coin is the patient who does have an acceptable 
result and is not happy. This situation is addressed in the previous 
chapters. 

Despite accurate diagnosis, a small percentage of patients will 
heal with skin excess in the submental region. On some patients, 
it seems that regardless of the vectors of pull on the pre- and 
postauricular flaps, a small area in the submental region Is resistant 
to improvement. This can be a result of the shape of the mandible 
and simple physics of the flap vectors. As stated earlier, removing 
a small ellipse of skin with the submental incision may assist in 
addressing this area. When patients undergo a large facelift and still 
require skin excision, a local procedure may be adequate for small 
excess (see Fig. 3.224). Some patients, however, may have enough 
neck and jowl skin excess to warrant reopening the incisions to 
pull and excise more skin. | have performed revision cases where 
the patient had isolated submental skin and only required opening 
the postauricular incisions to tighten the neck. | have also had 
patients with excess jowl skin and minor neck excess on whom | 
only opened the anterior incisions to remove excess skin. Finally, 
despite having a comprehensive and aggressive facelift, only a very 
small number of patients have enough excess skin to require both 
the pre- and postauricular incisions opened. 

Revision surgery is most common in patients with increased skin 
elasticity or patients with abnormally excessive submental and jowl 
skin such as from post-bariatric surgery or massive weight loss 
patients. | tell these patients preoperatively that they may need 
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rig. 3.221 Revision surgery (5 months after initial procedure) of the patient shown in Fig. 3.220. (A) The intraoperative reduction of the buccal fat 


pad and (B) the amount of skin excess at revision. 








This patient is shown before facelift surgery (A), after the first procedure (B), and (C) after the revision facelift, which occurred 6 
months after the first procedure. Her revision included opening the anterior and posterior facelift incisions and pulling more skin along with buccal 


fat reduction. 


significant revision after 6 months to get the result they want. In 
rare cases, some patients simply need two facelifts. There is a limit 
to the amount of skin that can be safely and effectively removed 
at a single surgery. | always photograph the amount of skin excess 
intraoperatively to prove to the patient that as much skin excess 
was removed as safely possible (see Fig. 3.227), 

The question always at hand is “Who pays for revision surgery?” 
Many surgeons charge for all and any procedure regardless of 


“whose fault it was.” Although some patients may agree to pay for 
the same procedure twice, most will not be happy doing so. My 
preoperative facelift consent clearly states that there will be a 
charge for revision surgery, but | rarely charge what the revision is 
worth. Charging for revision surgery depends on why a revision is 
needed. The surgeon may have caused an untoward situation such 
as a pixie ear or hairline change, and | feel it is unfair to charge the 
patient for this. In other cases, the problem can be purely out of 
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mig. 3.223 The same patient as shown in Fig. 3.222 shown during her revision surgery, where buccal fat was removed bilaterally. Excess skin was 
also removed. 
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ig | A 76-year-old male before facelift surgery (A) and 90 days post-facelift (B). Despite the large amount of skin removed during the 
primary surgery, the patient still had enough residual skin to warrant revision (C) and was treated with skin excision with local anesthesia (D). 


7 





rig. 3.225 A patient after facelift surgery with residual skin excess (A). She underwent CO, laser skin resurfacing of the submental skin (B) and is 
shown 9 days after laser (C) with significant improvement. 





This patient had obviously extreme skin excess (A) and 
although her facelift produced excellent improvement, she complained 
about minor skin laxity in the submental region. (B) A revision facelift 
was performed about 9 months later and a small amount of skin was 
removed. 


control of the surgeon. In those cases, | may charge a “materials 
fee” and anesthesia fee to offset my time but | rarely have significant 
charges for revision during the first postoperative year. Patients are, 
after all, consumers and although no surgeon can give a true 
“warranty,” | believe that free or very low-cost revision surgery Is 
simply another form of marketing. If someone pays $20,000 for a 
facelift with multiple procedures, they expect a level of coverage if 
the result is substandard. Also, as stated earlier, these patients will 
be walking around town and | want them to have positive com- 
ments for their friends. Always remember, we market with every 
patient and it can be positive or negative. 


Readdressing a Good Result That Has 
Changed Over the Years From the 
Natural Aging Process 


Redoing a lift on a happy patient who has had a decade of improve- 
ment is much less complicated. They are generally quite happy and 
probably had a good surgical experience the first time. They are 
educated on the procedure and recovery from the first surgery 
and understand that it is simply time for another lift. Although facelift 
surgery is a predictable long-lasting procedure, It is not permanent. 
The longevity of a surgical procedure is influenced by many vari- 
ables, including the patient's age, surgical procedure and technique, 
patient genetics, skin quality, and how the result is maintained or 
protected after surgery. A well-done cervicofacial rhytidectomy 
with medial and lateral platysmaplasty and SMASectomy can last 
|OQ—|2 years before a patient seeks revision (Figs. 3.228, 3.229). 
Most patients understand and are prepared for this. This longevity 
is variable, and where one patient may get | 5 years out of a facelift, 
another patient could experience post-surgical change only a few 
years after the procedure. Although the surgeon has some com- 
ponent of control over longevity, no one can control nature. All 
consultations, consents, and perioperative discussions should 





3 A patient with extreme bilateral skin excess. Although many centimeters of skin were removed, a patient with this caliber of excess 
should be preoperatively counseled that secondary revision may be necessary. 
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ig. 3.228 This patient is shown (A) before, (B) 3 months after facelift and CO, laser (C) and 10 years after her original surgery showing the 


natural aging progression. This is a typical post-surgical change over a decade. 
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changes than the average patient. 


address the variability of the facelift “shelf life.” | know one respected 
facial plastic surgeon who tells all of his patients that they may 
require revision as early as 2 years later. 

Revising a facelift is similar to the previous surgery. However, 
reincising previous incisions can produce tragal, hairline, and lobe 
changes and this should be discussed with patients. This does not 
mean that these areas will be changed, but multiple surgeries can 
induce changes to these areas. Secondary surgery can be easier 
or harder due to scar tissue from previous surgery (Fig. 3.230). In 
some circumstances, the scar tissue forms a “glide plane” and the 
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ig. 3.229 This patient is shown (A) before, (B) 3 months after facelift, and (C) 10 years after facelift. This particular patient experienced less aging 


dissection is very simple with little tissue resistance. In other cases, 
the scar tissue can be extreme and make dissection complicated 
and offer significant resistance. 

Besides scar tissue, there is usually a dearth of adipose tissue. 
Because of heavy scarring and the thready nature of the SMAS in 
the previously operated patient, open SMASectomy procedures 
may not be possible and thus plication is utilized. In rare cases, the 
scar tissue is so plentiful that it is impossible to manipulate the 
SMAS. It is common to encounter previous sutures or devices such 
as facial implants; it is also common to encounter previously placed 
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Fig. 3 ) Scar tissue and previous sutures on a secondary facelift 10 years after the initial lift. This type of tissue usually dissects with relative ease. 


Note that ie is very little “SMAS” to manipulate. 





rig. 3.231 A revision facelift a decade after the primary procedure. 
Note ie loose sutures that were at one time under tension. 


loose sutures (Fig. 3.231). This is testament to the fact that no 
matter how tightly sutures are placed, with time they will loosen, 
and it is most likely the scar tissue that maintains the original 
suspension. 


Of all cosmetic procedures, none are more life changing or visibly 
exposed in everyday life than facelift surgery. A natural-appearing 
facelift can change a patient's life in innumerable ways. It cannot 
only make people look younger but also feel younger. However, 
an unnatural facelift or one with significant complications can nega- 
tively impact the patient's appearance and attitude. It can also harm 
the doctor's reputation and produce lawsuits. Although no surgeon 
can guarantee a procedure without complications, most facelift 
complications are predictable and frequently avoidable by obeying 
sound preoperative, intraoperative, and postoperative techniques. 


It is impossible to cover all facelift complications here and many 
have already been discussed. The remainder of this chapter focuses 
on some of the more common complications and discusses their 
recognition and prevention. 


Intraoperative Surgical Complications 
Bleeding 


Hemostasis is a prime consideration of facelift surgery, and careful 
attention must be paid to bleeding throughout the entire procedure 
(Fig. 3.252). Few cosmetic surgical experiences are more stressful 
than dealing with a postoperative expanding hematoma in the 
middle of the night. This is something that must be planned for in 
advance and anticipated for each case. Most novice surgeons have 
found themselves in the precarious position of having to take a 
patient back to the office surgery center after hours, with the stress 
of not being able to reach their staff, the anesthetic medications 
locked up, and finding him/herself alone with an anxious patient 
and family. The key is to anticipate this scenario. This involves 
having staff on-call who will respond, and having access to instru- 
ments, anesthetic, and medications. Having a proactive plan for 
dealing with hematoma or other emergent complications Is a sig- 
nificant necessity. 

Prevention of postoperative hemorrhage is critical. It is difficult 
to attempt to “catch up” with bleeding at the end of a case, prior 
to wound closure. The astute surgeon will continually control 
bleeding throughout each step of the facelift. | prefer the 4.0-MHz 
radiowave system (www.ellman.com) to conventional electrosur- 
gery. This system provides simultaneous incision with coagulation 
and produces less lateral thermal damage than conventional 
electrosurgery. Using a combination of bayonet bipolar forceps 
(large tip and fine tip), ball electrode, and indirect forceps coagula- 
tion allows the surgeon a multitude of means of addressing bleed- 
ing. A significant point is to protect the delicate lipocutaneous flap 
from thermal insult when using electrosurgery. Any electrosurgical 
coagulation can produce heat, so cauterizing fat can create a heat 
sink that can remain very hot for several seconds. It is important 
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The abundant vascularity of the head and neck provides many potential areas of bleeding. Close observation to hemostasis is a key 


factor to safe facelift surgery. 





233 (A) A full-thickness burn from lateral thermal damage while cauterizing the dermal side of the facelift flap. (B) The position of the 
radiowave cautery device (that would normally be under the flap) and immediate blistering seen intraoperatively. 


for the assistant to prevent the skin flap from contacting the cauter- 
ized area until it is cool; otherwise a full-thickness thermal burn can 
occur (Fig. 3.233). Cauterization must also be used carefully 
around areas of motor or sensory nerves, as lateral heat transmis- 
sion can cause nerve damage. 

Some anesthesia providers and/or surgeons prefer hypotensive 
anesthesia to reduce bleeding. In these cases, the patient should 
be returned to a normotensive state prior to closure, or bleeding 
points may be missed and contribute to postoperative 
hematoma. 
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Postoperative Surgical Complications 


Expanding Hematoma 


As noted earlier, postoperative expanding hematoma is a true 
emergency in facelift surgery and although rare, can result in fatal 
outcome from airway compromise. An expanding hematoma also 
puts the delicate lipocutaneous flap under significant pressure and 
can compromise the vascularity of the flap. This can result in minor 
or major loss of flap viability, with resultant skin necrosis and full- 
thickness scarring. The points of prevention were addressed 





Fig. 3.234 This patient is shown with a left-sided expanding hematoma 
that occurred during anesthesia emergence while still on the operating 
room table. Bleeding like this must be controlled by removing the 
sutures and staples and finding the offending vessels. 


previously, but when an expanding hematoma does occur (statistics 
range from 2% to |5% of facelifts), the surgeon must be able to 
rapidly diagnose and treat the complication. Postoperative bleeding 
with hematoma can occur during the case, where the surgeon has 
sutured the incisions on one side of the facelift and while working 
on the contralateral side, a hematoma forms on the first side. 
Hematoma can also occur while still on the operating table at the 
end of the case and is noticed when washing the hair or bandaging 
the patient (Fig. 3.234). A minor amount of blood may be evacu- 
ated from the region by expressing through the suture or staple 
line, or aspirated with a small liposuction cannula. If a collection of 
blood is evacuated and close observation shows no rebleeding, 
the patient may be transferred to the post-anesthesia suite. If it 
appears that the area has continual bleeding then the sutures and 
staples must be removed and the source of bleeding identified. 
Expanding hematoma can also occur immediately after surgery 
and | have personally seen two cases that occurred in the post- 
anesthesia suite in the first hour after surgery (Fig. 3.235). 
Postoperative hematomas can be categorized into minor and 
major. A minor accumulation of blood can be aspirated when 
noticed and is often resorbed. A major hematoma that is expanding 
in real-time is an emergency. Since these frequently occur in the 
early postoperative period, it makes sense to recover the patient 
in your facility for several hours, although the next 24 h still present 
a vulnerable period, and checking on the patient throughout the 
evening Is time well spent. Also, educating the patient and caregiv- 
ers on the signs and symptoms of expanding hematoma can 
increase the chances of early treatment. Although most hematomas 
are unilateral, it is possible to have a unilateral bleeding source that 
dissects across the submental midline and affects both sides. | have 
had |2 cases of major expanding hematomas that required emer- 
gent treatment. Two of these, although significantly distorting the 
patient's face, were not recognized by the patient or family and 
seen at the next morning's postoperative visit. All other hematoma 


N 
S 





Fig. 3.235 This male patient developed a large left-sided expanding 
hematoma in the post-anesthesia suite in the first hour after surgery. He 
was returned to the operating room for evacuation and hemostasis. 
The full neck and loss of mandibular border are common signs of 
hematoma. 


patients called within 8 h of their facelift, reporting unilateral pain, 
facial distortion, and bleeding. They were noticeably agitated and 
reported rapid-onset swelling with bleeding from the incision sites 
(Figs. 3.236, 3.237). One of these patients also reported difficulty 
in closing her mouth. This resulted from dissection of blood into 
the buccal space, which expanded between the upper and lower 
teeth. When the surgeon is called by the caregiver saying there is 
pain, swelling, and bleeding, a presumptive diagnosis of expanding 
hematoma should be considered. In a rare case, the patient would 
be in airway distress (| have never seen this), then the emergency 
medical services should be activated. 

This is an extremely stressful experience for patient, caregiver, 
and family. When the patient and caregivers arrive at the office, 
they must be reassured that as bad as this situation appears clini- 
cally, it will be rapidly treated and the patient will be fine. 

Although | have never encountered this, a patient with pending 
or acute respiratory distress should immediately have all sutures 
and staples removed to decompress the face. 

| have experienced expanding hematoma in two patients that 
went unrecognized by the patient and caregiver and was not 
diagnosed until the next morning at 24 h follow-up (Fig. 3.238). 
This is unusual in that the average patient and or caregiver would 
recognize such changes as they present. As stated earlier in this 
chapter, expanding hematoma can occur from any event that 
increases blood pressure or produces a Valsalva situation. It Is 
imperative that this is discussed in detail numerous times with 
patients and caregivers. 
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Treatment of a major expanding hematoma requires removing 
the sutures and opening the flaps to explore and control bleeder(s). 
Generally these patients are scared, agitated, and in pain, and 
treatment is difficult without IV sedation, as further manipulation 
and discomfort worsens the experience and Increases blood pres- 
sure. It is possible to have only a preauricular bleeding point, a 
postauricular bleeding point, or a neck bleeding point from the 
submentoplasty. In my hematoma experience, | have never 
encountered an isolated bleeder in the neck. All have been either 





A patient with a right-sided expanding hematoma which 
bloodied the facelift dressing prompting the patient's caregiver to call the 
surgeon. Expanding hematomas can slowly build over hours or in the 
case of larger vessels, can rapidly appear. 


solely preauricular or solely postauricular or a combination. One 
caveat is if the surgeon feels that the bleeder is only isolated to one 
flap he or she should open both flaps on the affected side as no 
one wants to return to the office twice in one night for a missed 
bleeding point that could have been identified the first time. Once 
the patient is made comfortable the sutures and staples are 
removed and large “currant jelly” clots are observed (Fig. 3.239). 
As the clots are removed, the surgeon is usually confronted with 
multiple bleeding sites. Confined bleeding as seen in expanding 
hematoma appears to be an “irritant” to the underlying tissue and 
encourages global bleeding and oozing of the entire raw surfaces. 
In some cases, the surgeon may see bleeding in an area that bled 
during the initial surgery and was aggressively treated and has 
reoccurred. More often, the bleeding occurs at sites that did not 
present any significant hemorrhage during the initial procedure. 
When the flaps are opened, the clots removed, and the tissues 
inspected, the common surgeon's response is “Everything is bleed- 
ing,” and it usually is (Fig. 3.240). 

Critical blood loss is usually not a problem with post-facelift 
hematoma, but could be a possibility and must be monitored. The 
treatment to this point can be very intimidating if not frightening 
for the novice surgeon facing his or her first hematoma. Initially it 
may seem that the bleeding will never stop and portends doom. 
This is when the “inner surgeon” must kick in and manage the situ- 
ation in a controlled manner with a cool head and manage the staff 
similarly. The first step after opening the incision and clearing the 
clots is to pack the surgical field with iced saline gauze for 5—10 min 
(Fig, 3.2411), 

Having bags of iced saline requires forethought and should be 
part of the pre-surgical planning. The iced saline gauze will gener- 
ally slow bleeding significantly and allow the surgeon to begin 
exploring the entire pre- and postauricular tissue bed for active 
bleeding. | prefer to wear loupes for this process as often bleeding 
occurs from small vessels or areas. If necessary, the iced saline 
gauze packing is repeated. Selective cauterization with bipolar 





This patient is shown |2 h after facelift and other cosmetic facial procedures. The patient felt swelling and discomfort at 10:00 p.m. and 
called the surgeon. This is pathognomonic for a unilateral post-facelift expanding hematoma. 
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These patients presented to the office for 24 h follow-up not realizing they had an expanding hematoma. (A) This patient reported 
feeling fine but having a coughing spell the night of her surgery. (B) This patient was visually impaired and her caregiver was not paying attention 


until the patient was in pain. 





: Classic “currant jelly” blood clots when exploring an 
expanding facelift hematomas. 


cautery Is continued and most frequently a single offending vessel 
is located that produced the bleeding (Fig. 3.242). This can be an 
arterial “pumper” or venous oozing. Once this vessel is controlled, 
the accessory bleeding points are addressed until hemostasis is 
achieved. 

The introduction of kaolin-treated hemostatic “combat” gauze 
used by the military for field wound management (www.quickclot 
.com) Is useful in cosmetic facial surgery. After opening the wound 
and packing with iced saline, my protocol is to next pack the wound 
with hemostatic gauze for 5-10 min (Fig. 3.243). Although this 


product assists in encouraging hemostasis it will not suffice for 
cauterization or ligature of larger vessels. Once the iced saline, 
followed by the hemostatic gauze packing is completed, the gross 
bleeding is generally controlled and the offending “serious” vessels 
or bleeding points are easily identified. 

The patient should be returned to a normotensive state before 
reclosing the incisions to confirm absolute hemostasis (Fig. 3.244). 
One of the most disheartening aspects for the surgeon is that a lot 
of care and skill went into the initial trimming of the flaps and closing 
the incisions, and now the entire site has been disrupted. It con- 
tinues to amaze me how well the flaps “reclose” and how well 
they heal after surgery (Fig. 3.245). Out of 12 hematomas that 
were returned to the operating room, | have never had one that 
was uncontrollable. 

Topical thrombin is also used by some surgeons to control 
bleeding. If the aforementioned steps do not produce hemostasis, 
then the surgeon must consider external factors such as a bleeding 
diathesis. Appropriate labs should be drawn and the patient trans- 
ferred to a facility suitable for the diagnosis of bleeding disorders 
and the administration of blood factors, etc. In my experience, this 
is exceedingly rare as significant hemorrhage would have occurred 
at the initial procedure. This entire scenario enforces the point that 
no surgeon should undertake surgical procedures from which he 
or she cannot manage the complications. 

After the bleeding is controlled, the wound Is closed in the same 
manner it was originally. A light compression dressing is placed on 
the patient and they are discharged and seen the following day. 
Although major expanding hematomas require emergent treat- 
ment, minor, non-expanding hematomas represent small collec- 
tions of blood and can be simply aspirated with an |8-gauge 
needle. Although most critical hematomas occur early in the 
postoperative experience, In rare instances they can spontaneously 
occur at a later date. | have seen several patients with normal 
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The wound packed with iced saline gauze, which is the 
first-line of gaining control of bleeding and should be kept on hand in 
the office medication refrigerator. 


post-facelift healing develop spontaneous minor hematoma several 
weeks after surgery (Figs. 3.246, 3.247). Possible causes include 
over-excretion, a cauterized vessel that becomes disrupted, or a 
suture that erodes into a vessel. 

It is fairly common for major hematoma patients to develop 
postoperative seromas as the residual clotted blood is metabolized. 
Seroma formation is not limited to post-hematoma cases and can 
be common with routine facelift surgery. The incidence is higher 
with more aggressive lifts and less common with smaller lifts. As 
stated earlier, my seroma rate fell almost to zero when | began 
using the IV catheter vents for 24h after surgery. In cases of 
seroma formation, the fluid collection must be aspirated so as not 
to organize to scar tissue or serve as a culture medium for infection 
(Fig. 3.248). Some seromas only require a single aspiration while 
others require multiple evacuations. In rare cases, aspiration can 
be required over several weeks. 

Seromas are not true active bleeding or clotted blood but rather 
serum from the healing process and blood breakdown products. 
They are initially dark, then change to a serosanguinous color and 
finally to a more amber color and do not pose a threat other than 
delayed healing. 
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A branch of the superficial temporal artery (yellow arrow) 
that was isolated as the offending bleeder in a post-facelift expanding 
hematoma and cauterized. It is rare to find a large vessel and more 
common to find smaller vessels or oozing tissue. 


Postoperative Edema and Ecchymosis 


Other postoperative facelift complications that are commonly seen 
include edema and ecchymosis. Although all facelift patients will 
experience some degree of post-surgical edema, some patients 
will exhibit impressive swelling. Patients undergoing multiple pro- 
cedures including browlift, midface implants, cheek implants, and 
especially simultaneous laser resurfacing can swell to alarming 
proportions (Fig. 3.249). Although this usually does not present 
significant problems, it could cause excess tension on the suture 
lines. The biggest problem is generally the fear of the patient and 
family that something bad has happened. Treatment with oral 
steroids will usually hasten the resolution of the severe edema, but 
some patients take longer than others. A tapering regimen of 
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Hemostatic gauze is a useful adjunct to control hemorrhage 
in facelift surgery intraoperatively as well as for hematoma control. 


methylprednisolone is commonly used but in my experience is 
much less effective than using a non-tapering dose of prednisone. 
The patient is given 15 (20 mg) tablets of prednisone and takes 
60 mg (3 tablets at the same time) once a day for 5 days. This 
therapy has proven much more dramatic than common tapering 
packs, in my practice. Patients undergoing multiple procedures, as 
well as their families, must be made aware of the possibility of 
severe edema at the consent process. The possibility of allergic 
reaction must also be considered. 

One of the best investments | made is an ultrasound machine. 
We use this frequently on many types of swelling or inflammation. 
Many facial surgery patients will experience normal swelling but an 
abnormal psychological response to it. They can become very 
impatient and even more impatient if they feel that nothing is being 
done to improve their condition. In rare cases, a lack of action may 
prompt patients to seek a second opinion. Any patient that has 
swelling, whether usual or not, will benefit from in-office ultrasound 
treatments. Ultrasound treatment generates deep heat, is totally 
noninvasive, can be performed by staff, feels good, and can reduce 
edema. Whether the patient actually gets significant Improvement 
from the treatment is secondary. What is most important is that 
the patient feels that something is being done to improve their situ- 
ation. Sometimes it is the ultrasound that reduces the swelling and 
sometimes it is the psychological or placebo effect that makes them 
feel better. In any event, this device and treatment can go a long 
way in settling an overly concerned patient. The worst thing that 





(A) A patient immediately after opening the skin incision to 
treat an expanding facelift hematoma and (B) total control of bleeding 
after saline and hemostatic gauze packing with cauterization. Note the 
many char marks from cautery of numerous bleeding points. 


any surgeon can do with an anxious patient is take no action. 
Patients expect a doctor to do something and, in that respect, the 
ultrasound device has been very useful. We do not charge for these 
treatments and they only take about 10 min. We especially use this 
treatment for post-facelift patients that are 2—4 weeks out of their 
procedure but still manifest isolated submental or neck swelling. 

Ecchymosis is another aspect of the consent process that 
should be discussed preoperatively. Most experienced surgeons 
can explain procedures to patients with accuracy, but edema and 
ecchymosis remain the most difficult to predict. | see patients 
who tell me they will severely bruise, and they heal without 
any ecchymosis, whereas some young and healthy patients with 
totally normal coagulation studies sometimes bruise remarkably 
(Fig: 3.230). 

A recent informal survey of 15 respected multispecialty facelift 
surgeons confirmed that none of them perform routine 
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This patient is shown (A) before surgery, (B) the night of surgery with right expanding hematoma, and (C) 6 weeks after surgery with 


normal healing and good aesthetic result. 





: (A) A small hematoma that occurred 2 weeks after facelift; (B) shows the aspiration. (C) Another patient that developed a small late 
hematoma at |3 days postoperatively. 


preoperative coagulation studies (prothrombin time (PT)/partial 
thromboplastin time (PTT)) but all of them have their patients 
refrain from aspirin, vitamin E, and fish oll. 


Neurologic Complications 


Motor Nerve Injury 


The most feared complications of facelift surgery are motor and 
sensory nerve damage and flap necrosis. These, unlike many of 
the complications discussed previously, can be tragic for the patient 
and surgeon. 

Frontal, buccal, zygomatic, marginal mandibular, and cervical 
nerve injury can result from many different things, including direct 
injury (clamps, needles, scalpels, and scissors); neuropraxia 
(stretching from over-aggressive retraction); thermal injury from 
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cautery; or compression injury from sutures, edema, hematoma, 
and other causes. This is very disconcerting for the patient and 
surgeon in the early postoperative period, but most of these will 
spontaneously resolve within weeks or months. Patients should be 
reassured that the nerve weakness is likely temporary but are 
advised (hopefully preoperatively) that return of full function cannot 
be guaranteed. | have never experienced permanent motor nerve 
injuries; 8—10 of my patients had unilateral paresis of the buccal, 
zygomatic, or marginal mandibular branches, with altered anima- 
tion that returned within 90-120 days (Figs. 3.25 1—3.253). Motor 
nerve injuries that do not seem to improve, or those that are 
severe and include multiple nerve branches should be evaluated 
after 90 days by a surgeon experienced in microneurosurgery. The 
buccal and zygomatic branches have numerous anastomoses. For 
this reason, a permanent Injury from a distal injury is rare, but this 
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7 (A) A patient presented with swelling and bruising and approximately 50 mL of viscous blood was aspirated (B). Due to this volume of 
fluid, an V catheter drain (C) was placed for 48 h to enable drainage. 





Pa 


(A) The patient before surgery. (B) The patient 48 h after surgery with massive swelling. (C) The patient healed uneventfully. 
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Two patients | week after the same type of facelift procedure. (A) The younger patient, shows minimal ecchymosis, while (B) the 
older patient, has massive ecchymosis in the face of normal coagulation lab studies. Patient variability in recovery is broad. 
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This patient underwent facelift surgery and sustained an injury of her left zygomatic and/or buccal branch of the facial nerve manifested 
by a left upper lip droop. She is shown (A) 2 weeks and (B) 16 weeks after her surgery with full recovery. 


also makes it difficult to characterize the exact nerve injury. Rami 
of the zygomatic branch of the facial nerve innervate the lower 
portion of the orbicularis oculi and if injured can affect lid closure. 
This is an unusual injury (Fig. 3.254). 

The marginal mandibular branch is a commonly affected motor 
nerve and can be damaged during cervicofacial rhytidectomy, 
submental liposuction, and chin implant surgery. When a patient 
with damage to this nerve smiles or rolls their lower lip down, the 
affected side does not depress, owing to the loss of innervation of 
the depressor anguli oris and/or the depressor labii (see Fig. 3.253 
and Figs. 3.255, 3.256). Sometimes this can also be related to a 
cervical nerve injury, in that the platysma also depresses the lip or 
corner of the mouth in many patients. In these patients, the motor 
function of the platysma would likely be involved. When the lip is 
affected from a marginal mandibular nerve injury, the normal side 
can be treated with a small amount of neurotoxin to even out the 
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asymmetry. Most patients are content to wait for the nerve func- 
tion to improve. Showing them pictures over several months can 
confirm their improvement and relax nervous patients. This would 
appear to be one of the most common nerve injuries, as | fre- 
quently receive calls for advice from novice surgeons that have 
experienced marginal mandibular paresis and the vast majority 
have happy endings. 

Total main facial nerve trunk injury is rare in facelift surgery, as 
it is protected by the parotid gland but has been documented in 
rare cases (see Fig. 3.14). Injury to the frontal branch is rarer and 
| have not experienced this. 

An even rarer motor nerve injury which has been documented 
with facelift surgery is damage to the cranial nerve XI, the spinal 
accessory nerve. This nerve innervates the sternocleidomastoid 
and trapezius muscles, which assist in turning the head and shrug- 
ging the shoulders. The spinal accessory nerve exits on the posterior 
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rig. 3.252 The same patient as shown in Fig. 3.251, attempting to pucker. (A) At 2 weeks; (B) 4 weeks; (C) 8 weeks; and (D) 16 weeks after her 


surgery, with full recovery. 


border of the sternocleidomastoid muscle at Erb's point (the same 
level of the greater auricular nerve) and enters the posterior triangle 
(see Fig. 3:14). 

At this point, the platysma ends and the nerve is only protected 
by skin and variable amounts of subcutaneous fat and fascia and is 
vulnerable. Although injury is rare, all surgeons should keep in mind 
that an errant liposuction cannula, aggressive retraction, or lateral 
thermal damage from cauterization could injure this nerve (Fig. 
3.257). The patient in Fig. 3.257 healed uneventfully from her 
facelift and at her 3-month visit, she complained of shoulder pain. 
Examination showed decreased range of motion and the inability 
to fully abduct the affected side. Electromyography confirmed 
nerve damage. Although the deficit and pain were slowly improv- 
ing, a microneurosurgeon advised exploration and repair. Although 
waiting for increased function was an option, postponing the 
surgery could have closed the window of time for optimal treat- 
ment and nerve recovery, therefore the decision was made to 
operate. Exploration showed a neuroma which was removed, and 
primary nerve repair performed and the patient regained normal 
function (Figs. 3.258, 3.259), 


Sensory Nerve Complications 


All facelift patients will experience some component of sensory 
deficit, especially in the preauricular, postauricular, and submental 


regions. This occurs from separating fine cutaneous nerve branches 
during flap dissection. Sensation will improve over a 90-day period 
and most patients will return to a normal state. Even though 
it is well covered in the preoperative discussion and consent, 
anxious patients require extra reassurance that sensation will 
improve. 

Besides cutaneous paresthesia, the supraorbital and supratroch- 
lear nerves can be affected from browlift procedures and the 
infraorbital and mental nerves can be involved during facial implant 
procedures, both of which are frequently performed with facelift 
surgery. If patients realize preoperatively that they will experience 
numbness and over time it will improve, the average person 
perseveres. Patients that are unreasonable or blaming, must be 
shown the informed consent they signed detailing that paresthesia 
can be extended and In rare cases permanent. 

The most commonly affected sensory nerve is the greater 
auricular nerve (GAN). This nerve crosses the SCM muscle 
approximately 6.5 cm below the external auditory canal (see Fig. 
3.14). As already mentioned, there is very little subcutaneous tissue 
in the mastoid region and the upper regions of the SCM muscle. 
In this region, the dermis is virtually intimate to the fascia of the 
SCM, and it is not uncommon to expose muscle fibers when 
performing flap dissection in this area (Figs. 3.260, 3.261). 

Text continued on p. 149 
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rig. 3.253 The top patient (A) is shown 2 weeks after facelift with a right marginal mandibular nerve injury and 90 days later (B) with full recovery. 
A econ ia is shown with left marginal mandibular branch injury | week after facelift (C) and 8 weeks later (D) showing full recovery. 





Fig. 3.254 This patient underwent facelift and cheek implants and sustained a zygomatic nerve injury. (A) | month after the surgery. (B) The 

de shoe we return of nerve function at 4 months. (C) The facial nerve. The white arrow shows the branches of the zygomatic branch of the facial 
nerve that innervate the orbicularis. T, the frontal branch of the temporal nerve; Z, the zygomatic branch; B, the buccal branch; MM, the marginal 
mandibular branch. 
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rig. 3.255 A patient with a left-sided marginal mandibular injury. (A) The left lower lip is immobile and the right lower lip is normal. To balance the 
animation, 5 units of botulinum toxin A was injected in the region of the right depressor anguli oris muscle (asterisk). This treatment immobilized 
the active side until normal function returned. (B) The patient | week after the botulinum toxin injection which normalized her animation. 





g » This patient underwent facelift surgery by a plastic surgeon from another office and sustained a total facial nerve injury, which is unusual 
in ae surgery. She underwent nerve repair by a nerve specialist and regained most of her function. 
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Fig. 3.257 (A) A patient 3 months after her surgery, illustrating the patient’s inability to elevate her arm. (B) Normal function 6 months after 
neuroma removal and nerve repair. 





Fig. 3.259 An outline of the incision that was used to treat the neuroma of the spinal accessory nerve, showing that it is well in the field of the 
average facelift This nerve exits the posterior surface of the sternocleidomastoid muscle at a similar level of the greater auricular nerve. There is 
little tissue protecting the spinal accessory nerve as it enters the posterior triangle of the neck, making it subject to injury. 





"ig. 3.260 The greater auricular nerve under the glistening deep cervical fascia. (A) The exposed greater auricular nerve over the sternocleidomastoid 
mses nome during cervical dissection in facelift. It is this area where dissection damage occurs by the mechanism shown in (B). 





rig. 3.261 The superficial position of the greater auricular nerve 
(GAN) and sternocleidomastoid (SCM) muscle in the lateral neck. The 
small amount of subcutaneous fat in this region makes these structures 
vulnerable. 





ay 


It is also possible to damage the GAN as it superficially crosses 
the SCM. At this point, the GAN is also in close approximation to 
the external jugular vein and this region obviously must be shown 
great care with dissection and manipulation (Fig. 3.262). 

If the nerve is transected, it should be anastomosed with 7-0 
Prolene suture and if for any reason it cannot be repaired, the 
stumps should be tagged with a permanent suture for later iden- 
tification for secondary repairs (Fig. 3.263). The greater auricular 
nerve has an anterior and posterior branch. Damage to this nerve 
can produce paresthesia or anesthesia in dermatome (Fig. 3.264). 

A damaged or repaired GAN can also develop a neuroma, 
which manifests as an induration palpable through the skin over 
the area of the nerve. A GAN neuroma can be painful and when 
compressed by the examiner can radiate pain into the associated 
dermatome. Magnetic resonance imaging scan and nerve conduc- 
tion studies are useful for diagnosis. 

The transverse cervical nerve horizontally crosses the SCM 
inferior to the greater auricular nerve and provides sensory inner- 
vation to the skin over the anterior triangle of the neck. This nerve 
can be damaged in a low inferior cervical dissection (see Fig. 3.14). 











i 


: 2 An unusual intraoperative case where the external jugular vein (EJV) was inadvertently perforated (Perf) with a platysma suture and 
required ian, The greater auricular nerve (GAN) Is seen in close approximation with the ligated external jugular vein. 


149 





>~ 
(en 
oD) 
00 
© 
= 
T 
= 
Oo 
U 
œ 
LL 





z 
LLI 
O 
a'd 
> 
7) 
— 
LL 
= 
LLI 
U 
< 
Ta 





Fig. 3.263 (A) An inadvertent transection of the greater auricular nerve that occurred during lateral neck dissection. (B) The repair with 7-0 
one suture. The suture ends are left long to identify the repair location in the rare instance that future surgery is required. 





ig 64 The greater auricular nerve has an anterior and posterior 
branch, which innervates part of the ear, cheek, and posterior auricular 
skin. 


External Jugular Vein 


Although the external jugular vein (EJV) is present on both sides of 
every facelift it is only occasionally encountered during dissection. 
Some patients have large, distended, and superficial external jugular 
veins, which can be encountered in normal dissection or from 
novice surgeons entering too deep of a plane. Generally, the EJV 
crosses the SCM at a similar level as the GAN and then runs parallel 
to the GAN (Fig. 3.265). 

The vessel can be damaged with blunt liposuction cannulas or 
punctured or transected with scissors, sharp instruments, or suture 
needles. When suturing the posterior platysma border to the 
mastoid fascia (cable sutures), the surgeon should be vigilant to 
avoid puncturing the EJV. The suture needle must be placed either 
medial or lateral to the vessel. In the case of bleeding while suturing 
in or around this area, the stitch should be removed and the area 
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inspected for possible EJV perforation. In the case of nick, puncture, 
or transection, brisk bleeding can occur from the EJV. A high- 
volume suction (tonsil suction) is used to clear the area while the 
assistant exerts pressure on the neck skin to compress the bleeding 
vessel. Confirmed bleeding necessitates EJV ligation with perma- 
nent suture, and the surgeon must be sure that the bleeding is 
controlled before wound closure. This is another situation that can 
be very dramatic for the beginning facelift surgeon, but if the 
surgeon keeps calm and collected and has access to adequate 
suction, the bleeding is easily controlled by ligation sutures. If the 
vein cannot be significantly accessed through the flap, an incision 
through the neck flap would be in order, but this would be an 
uncommon situation. 


Complications Affecting Flap Viability 


Necrosis of the lipocutaneous flap can lead to permanent scars, 
extended recovery, stress for the surgeon and patient, and litiga- 
tion. Loss of flap viability can occur from hematoma, flap sutures 
under tension, bandage compression, patient sleeping position, 
inherent healing problems, and infection, or from no apparent 
discernable causative factor. Although it is more common in 
smokers or patients with compromised health, it can occur in the 
best of circumstances. 

Decrease in flap perfusion can sometimes be seen with 24 h of 
surgery or may not manifest until 10-12 days postoperatively. 
Although dusky flap skin color can be an ominous sign portending 
necrosis, sometimes the dusky color is only a result of bruising 
(Figs. 3.266, 3.267). In the early days after facelift surgery, areas of 
the flap duskiness can be treated with topical nitroglycerin paste 
every 8 hours to encourage vasodilation with increased blood flow 
to the flap. Hyperbaric oxygen treatment (HBO) is an appropriate 
therapy if the surgeon Is highly suspicious of significant impending 
flap necrosis. This can be a scary proposition for the patient who, 
at the point of the conversation, does not realize how much 
damage can ensue from major flap loss. The patient can be scared, 
confused, and worried about the cost and necessity of the sug- 
gested HBO treatment. | have only ever referred one patient for 
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(A) A patient with a dusky hypoperfused posterior auricular facelift flap and (B) 4 weeks later with a gangrenous eschar surrounded by 
healing tissue. 
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HBO therapy for flap necrosis. The patient decided not to have 
the treatment because they would have to quit smoking. Not all 
instances of assumed duskiness will portend absolute necrosis. | 
have seen several patients where minor hypoperfusion only 
resulted in some skin peeling and other cases where | assumed 
the blood supply to the flap was compromised and only turned 
out to be bruising and the patient healed normally (Fig. 3.268). 
Fortunately, the posterior auricular region is the area most 
prone to flap breakdown and is generally out of sight of the patient 





"ig. 3.268 Some cases of bruising can mimic the early stages of the 
a of flap viability. Although this patient appeared to have impending 
hypoperfusion it was only bruising and the patient healed uneventfully. 


and can be covered by the hairstyle in females. Although these 
areas of non-viable tissue can appear extremely necrotic in the 
initial phases, they generally heal with acceptable scarring (Figs. 
3.269, 3.2/0). Due to the ominous appearance of necrotic tissue 
that can truly scare patients, it is helpful to show the patient pictures 
of cases where necrotic areas healed with acceptable results. This 
allays their fears and provides confidence in the surgeon managing 
this complication. 

Tissue death on the preauricular or visible anterior facial skin 
can be much more problematic and severe, leaving permanent 
scars that, in rare instances, may require skin grafts. Small areas 
(the size of a quarter) will generally scab over and regranulate from 
the base and do not require intensive wound care (Fig. 3.271). 
Larger areas of skin slough and necrosis require treatment with 
antibiotics and more intensive wound care. Hydrogen peroxide 
soaks and continual application of Biafine topical emulsion (Ortho- 
Neutrogena, Los Angeles, CA) have been effective in my experi- 
ence (Fig. 3.272). Any other burn or wound preparation that is 
suitable for raw skin is also appropriate. | have only treated flap 
breakdown with open techniques and do not use dressings, unless 
it Is necessary to keep the cream in place or protect the wound. 
Another means of wound care for necrotic wounds is a collagenase 
preparation such as Santyl (www.santyl.com), which aids in the 
removal of non-vital tissue. The manufacturer recommends cover- 
ing the Santyl-treated wound with some bandage barrier. | have 
used the Santyl cream and Mepilex dressing (www.molnlycke.com) 
to cover the wound. 

If the patient has a competent caregiver who can manage the 
granulating wound then home treatment is an option, with regular 
office visits. If the patient does not have competent support, then 
the patient should return to the surgeon's office for daily wound 
care. As the wound matures, the eschar shrinks, and the scab 





Fig. 69 This patient was a smoker and is shown (A) with significant tissue breakdown about 8 days after her facelift. (B) The patient totally 
healed 5 months after her procedure. Considering the ominous appearance of the necrosis, this area generally heals very well. 
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3 weeks 


6 weeks 





4-weeks 


sig. 3.270 This patient is shown with posterior auricular breakdown after facelift surgery and throughout her healing process. As stated, tissue 


necrosis in this region can heal with impressive results. 





19 days 





3 years 


A patient with significant anterior necrosis at |9 days and at 3 years after surgery. 


edges evert. As this occurs, | trim the edges, but do not disrupt 
the main eschar (Fig. 3.273). It is important to understand that this 
eschar, albeit it unsightly, is “nature's Band-Aid” and the wound will 
heal best with this “scab” intact. Each week, the eschar will curl up 
on the skin edges and this lifted portion of dead tissue can be 


trimmed away. This exposes peripheral areas of granulation that 
epithelialize and the eschar again everts at it edge. This is a continual 
process of dressing and debriding until the epithelial surface is 
complete. The patient is kept on antibiotics for the first several 
weeks but these are not continued for an extended time. The 
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ig. 3.272 Daily wound care of necrotic tissue involves hydrogen peroxide soaks (A), light spray debridement with hydrogen peroxide to dislodge 


debris (B), and coverage with a wound care cream (C). 





Fig. 3.273 (A) A postauricular eschar from skin necrosis and (B) the everted edges of the eschar being trimmed. 


wound can also be irrigated with antibiotic solution. If the wound 
becomes malodorous or exudate increases, cultures should be 
taken and antibiotics appropriately prescribed. Maturation and 
healing of a larger area of necrosis may take weeks to months to 
granulate and reepithelialize. This treatment will usually produce 
an acceptable scar that may need no further treatment. Residual 
scars can be improved with CO, laser resurfacing. 

In severe cases, skin graft or rotational flaps may be necessary. 
| have experienced only 4—5 cases of preauricular wound necrosis 
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and |Q—|l2 cases of posterior auricular breakdown, which all 
healed by secondary intention. 

One reason for flap breakdown is increased pressure from 
excessive tension while retracting the flap during the placement of 
key sutures (Fig. 3.2/4). When the flaps are placed under the 
required tension, the surgeon should look for blanching which 
could indicate vascular compromise. Although experienced sur- 
geons may suspend flaps with minor blanching, this should be a 
warning sign for novice surgeons. In smokers or patients with other 





4 | The dotted area shows blanching from flap traction during 
key stir aT which may be a sign of excessive pressure placed 
on the tissue. 


possible vascular compromise, tension should be adjusted to 
prevent flap blanching. 

No area of the lipocutaneous flap is immune to breakdown. 
The temporal incision and tragus is vulnerable, although rarely 
involved (Fig. 3.275). 

Any area of natural fold or crease is also at risk for vascular 
compromise. The cervicomental angle (junction of neck and sub- 
mental region) or the region under the posterior mandibular 
border, which are natural skin crease areas, can be affected. 
Compression from overly aggressive skin pull, overly tight ban- 
dages, or even the patient’s head position following surgery can 
impede flap vascularity (Fig. 3.276). Head position in the early 
postoperative period should be neutral. | feel that the best position 
is for the patient to sleep elevated on a recliner with their chin 
elevated and a pillow that is firm enough to not engulf their head 
and cause lateral pressure on the flaps. Some surgeons recom- 
mend the horseshoe-type airline pillow for the first week or two 
after facelift surgery, but | have personally seen these abrade 
lasered skin on, delaying healing, and causing transient pigmenta- 
tion problems. 





» This patient is shown (A) | week after her facelift surgery with evidence of submental vascular compromise; (B) full-thickness 
oe at 2 weeks; and (C) the patient with excellent healing 6 months after her surgery. 
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Many patients wear eye glasses and this can present a problem 
if the earpieces lie on the incision (Fig. 3.277). To prevent pressure 
necrosis, the patient may be able to wear their glasses with the 
earpleces tilted up towards the skull. Another solution is to use an 
older pair of glasses and bend the earpieces so they do not contact 
an incision lines. 


Neck and Submental Irregularities 


Submental problems relating to fat and skin excess were discussed 
in the revision section of this chapter. For cases of minor skin excess 
that does not require excision, CO, laser treatment can provide 
enough skin contraction to normalize the excess (Fig. 3.278). 
Contour irregularities are a relatively common situation in facelift 
patients. Edematous, indurated skin rolls in the neck can develop 
early in the healing process. Some patients have preexisting deep 
horizontal neck rhytids and are predisposed to developing banding 
and induration during healing. Indurated rolls and banding can 
develop from inflammation to the area or by trapping clotted blood 
within the skin rolls, especially in patients that rest or sleep with 





their necks flexed. Although these irregularities will resolve with 
time, patients can become very disconcerted with their appear- 
ance. Massage and ultrasound treatment is very helpful as is dilute 
steroid injection (Figs. 3.2/9-3.283). The neck is generally still 
numb in the early phases of recovery and these bands can be 
injected painlessly with a dilute steroid injection (Kenalog 10 mg/ 
mL) with a 32-gauge needle and repeated in 30 days. Although 
heat would be helpful, | never recommend heat for post-facelift 
patients due to the injury potential, as will be explained later in this 
chapter. Minimally invasive therapy and healing time will resolve 
such banding. This is another excellent indication for in-office 
ultrasound treatment. Having the patient apply Vaseline and vigor- 
ously massage the area is also helpful. 

Excessive submental fat removal was referred to above and 
judicious liposuction is important as over-resection of fat Is 
an extremely noticeable deformity that is difficult to correct 
(Fig: 3.284). 

Other neck and submental irregularities after facelift surgery 
include protrusive digastric muscles and submandibular glands 


B 


78 (A) A patient with minor skin excess after facelift. (B) The contracted skin after CO; laser skin resurfacing. 
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coreenanie therapy including ultrasound, massage, and steroid injection. 





9 (A) A male patient with distinct horizontal banding several weeks after facelift surgery. (B) Resolution after several months of 








TN including ultrasound, massage, and steroid injection. 


(Figs. 3.285, 3.286). These regions may not be apparent preop- 
eratively, as they are covered with fat or loose tissue. They can be 
particularly apparent on thin patients or those with hypertrophic 
glands or muscle. Many patients realize this is a minor situation and 
are not bothered by these bulges but other patients become quite 
concerned. This condition should be discussed preoperatively, 
especially with patients that have obvious submandibular gland 
bulging. In terms of treatment, the superior lobe of the gland can 


280 (A) A female patient with washboard banding several weeks after facelift surgery. (B) Resolution after several months of conservative 


be reduced during surgery but this is not a procedure for the 
novice surgeon, as critical anatomy is associated with the subman- 
dibular gland. 

Some surgeons suspend the gland in a secondary procedure 
and botulinum toxin injections have been reported as effective in 
reducing the size of the gland. Hypertrophic digastric muscles can 
be partially resected through the submental incision. On occasion, 
| will cauterize the anterior belly of the digastric with bipolar cautery 
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: A small area of banding after facelift (between white 
arrows). The area is treated with massage by lubricating the skin with 
petroleum Jelly or moisturizer and massaging in all directions. 





An indurated neck band and its treatment with dilute 
injectable steroid. 


to shrink the muscle during the submentoplasty portion of the 
facelift. Small amounts of botulinum toxin A can also be used to 
reduce the muscle size. 


Parotid Gland Fistula 


Parotid gland fistula is a well-described but uncommon complica- 
tion of facelift surgery. A colleague had a case of devastating tissue 
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An ultrasound machine. Used for many types of edema 
and/or inflammation, including neck banding. 





34 This patient was treated by another surgeon and presented 
with a “cobra deformity” of the submental region from over-liposuction. 
Several sessions of fat transfer were required to improve this defect. 


loss from major parotid fistulas that compromised the flap in the 
Same manner as a hematoma. Generally a parotid fistula is a self- 
limiting and can resolve spontaneously. Needle aspiration of saliva 
is performed and pressure is applied over the affected region. In 
severe cases, surgical intervention may be necessary to drain the 
fistula and remove offending sutures. In minor cases, the fistula will 
only be apparent at mealtime from increased salivation, and will 
wane after eating. | have only had a single parotid fistula, which 
was minor. The patient developed swelling within the first 10 days 
of facelift (Fig. 3.287). Aspiration showed a clear fluid with the 
appearance of saliva. The patient was placed on scopolamine 
patches for the vagolytic antisialagogue effect, botulinum toxin A 
was injected in the area of the swelling to decrease salivation via 
acetylcholine inhibition, and a pressure dressing was utilized. This 
combined therapy halted the fistula in several days. Laboratory 
testing for the presence of salivary amylase is an option if the 
surgeon is unsure of the fluid collection. 
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A patient before and after facelift with a protrusion representing the anterior belly of the digastric muscle. 





This patient is shown (A) before and (B) 4 months after facelift with residual submandibular protrusion below the mandibular body 
(white circle). A revision submandibular gland reduction was performed. (C) The superficial lobe of the gland emerging from the capsule as viewed 
from the postauricular incision. 
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(A) A patient with a fluid collection overlying the tail of the right parotid gland. (B) The area of exact fistula is drawn out. 





"ig. 3.288 A healthy female who underwent facelift surgery without complication and over several months extruded |4 sutures in virtually every 


area where the braided nylon material was used. 


Complications From Sutures 


Suture reactions or infections can also occur with facelift surgery. 
In my early career, | experienced multiple infected and extruded 
sutures when | was using silk suture material. These infections or 
inflammatory reactions with extrusion sometimes occurred many 
months after the procedure. | abandoned silk for braided nylon 
and had very few problems with extrusion, although | did observe 
several cases. In one really unusual case, the patient literally 
extruded every single braided nylon suture over a 6-month period. 
Presumably, she was allergic to nylon or some associated antigen 
(Fig. 3.288). 

| switched to 2-0 Vicryl suture about 300 facelifts ago and have 
never seen a single suture problem. This brings up the topic of 
permanent versus resorbable sutures. Some surgeons only 
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advocate permanent sutures with facelifts, stating their result will 
be permanent. It is important to understand that platysma and 
SMAS sutures are very important in the initial healing phase, as they 
keep suspended tissues in place. After healing begins and pro- 
gresses, all of the dissected surfaces will “scar down” and form an 
adherent interface between the tissue layers. This process occurs 
and is probably established by 6 weeks and complete by 90 days. 
When the scar tissue is completed and organized, there is no need 
for the sutures, as the tissues are adherent. This can be verified by 
the fact that reentry into a facelift will oftentimes show loose 
sutures from previous procedures (see Fig. 3.23 |). Between scari- 
fication, suture stretching, and continued tissue aging, it is doubtful 
that any permanent sutures are really permanent. | prefer 2-0 
Vicryl as it ties easily and will stay in place long enough for the 
scarification process to become supportive. 
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(A) An area of hair loss at the posterior incision. (B) The same patient 4 months after surgery. (C) A patient 6 weeks after facelift 
surgery with an MRSA infection and resultant hair loss. (D) The same patient 6 months later with regrowth. 


Hair and Hairline Complications 


The hair follicles must be managed with care, so as not to damage 
them. Hair loss can occur from poor incision design, excessively 
superficial dissection under hair-bearing skin, suture tension, flap 
devitalization, direct follicular damage from cautery, and other 
insults. Finally, the administration of general anesthesia has been 
implicated in transient hair loss from its stress on the body. “Hair 
shock” is a condition in which transient hair loss occurs from fol- 
licular embarrassment (Fig. 3.289). Generally, this condition is 
transient and will improve over several months, although it could 
be permanent depending on the extent of follicular damage. 
Although quite rare, cases of permanent hair loss can occur from 
facelift surgery and follicular grafts may be necessary to correct the 
isolated areas of alopecia (Fig. 3.290). Experienced hair transplant 
surgeons are well versed with post-facelift hair replacement, as it 
is a common problem. 


Post-Facelift Infections 


Serious infection in head and neck cosmetic facial surgery is very 
rare, owing in part to the generous vascularity of this region. | have 
never experienced a severe infection that required hospitalization 
or progressed to a threatening situation. Most postoperative facelift 


infections are minor and frequently skin related. | have seen several 
methicillin-resistant Staphylococcus aureus (MRSA) infections that 
colonized over undermined flaps. These present as white papular 
lesions over violaceous-colored skin. The skin color seems to be 
a common denominator of these Staph. infections. Although they 
look quite ominous, they generally respond well and quickly to 
topical and oral antibiotics (Figs. 3.291, 3.292). All the MRSA 
infections | have encountered have been sensitive to clindamycin, 
levofloxacin, ciprofloxacin, trimethoprim/sulfa, and vancomycin. 

| have seen several cases of purulent infection that required 
aspiration or Incision and the placement of drains (Figs. 3.293, 
3.294). Both of these infections were cultured as MRSA, which 
has a high incidence of community-acquired infection and both 
patients were successfully treated with trimethoprim/sulfa. Pseudo- 
monas, which is common flora in the external auditory canal, can 
produced localized infections, as shown in Fig. 3.295. 

Wound dehiscence can occur at any incision site (Fig. 3.296). 
Small areas of wound dehiscence are treated with wound care and 
allowed to heal by secondary intention. Larger areas of suture-line 
breakdown can be cleansed and reclosed in the early postopera- 
tive period. 

Problems with detachment of the earlobe are a more common 
postoperative problem. 
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This patient was the only case | have had which had substantial hair loss from routine surgery. She also experienced numerous 
problems with healing and incision scars. (A) The patient 6 months after facelift surgery, with posterior hair loss. (B) The patient during ongoing 
follicular grafts to improve the alopecia. 
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A cutaneous infection, which developed 2 weeks after the facelift, and cultures were returned as MRSA, which responded to antibiotic 
therapy. 





(A) A cutaneous infection, which developed |2 days after the facelift, that was cultured as “no growth.” (B) The area 7 days later. 
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Fig. 3 » This patient developed an MRSA infection 2 weeks after the facelift. (A) The infected wound dehiscence being irrigated with 
ance solution and a Penrose drain at the base of the infection. (B) The upper portion wound 2 weeks later packed with lodoform gauze and 
the base of the lesion with an IV catheter to allow the minimal drainage that was still present. (C) The patient 30 days after the initial infection. 


== 





Fig. 3.294 This patient developed an MRSA infection several weeks after the facelift. (A) The purulent aspirate and (B) a Penrose drain along the 
fete tract, She healed uneventfully after incision and drainage and treatment with levofloxacin. 


Accidental Burns 


Regardless of how many times patients are warned about using 
heat or ice over undermined facelift flaps, they seem to find a way 
to burn themselves. Thermal injury can occur from hairdryers, 
curling irons, electric heating, and microwave heating pads (Figs. 
3.297—3.299). | once had a patient who had a new hot water tank 


installed in her home and blistered her facelift from excessively hot 
tap water. Hairdryers should be used on low or cool settings, and 
heating pads should be tested on normal skin and not worn 
excessively. 

Sources of cold including ice packs and chemical ice packs can 
have the same effect on healing tissue as heat. Therefore | never 
recommend either in the first several weeks after surgery. 
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Two different patients with Pseudomonas infections in the tragal region. 





(A,B) Wound dehiscence can occur at any suture site. Small 
areas will granulate, larger areas can be treated with surgical prep and 
resutured, as shown. 


Complications Involving the Ear 


Sometimes patients are bothered by very small irregularities and 
can focus on them despite a very favorable lift. One of these is 
contour Irregularities at the posterior auricular sulcus suture line 
(Fig. 3.300). This can occur from inattention to wound closure or 
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taking big suture “bites” when closing. In addition, the posterior 
auricular region lies over the mastoid area, which does not have 
abundant subdermal tissue, and wound contraction can occur. Also 
the sulcus is concave and incisions are more prone to healing issues 
when closed over concavities. Hypertrophic tissue or tags can 
easily be removed with simple excision, laser, or radiowave tissue 
ablation (Fig. 3.301). By using a running intracuticular suture, a 
much more aesthetic closure can be obtained without the irregu- 
larities produced by running or interrupted skin sutures. 

Another common post-facelift problem is detachment of the 
earlobes (Fig. 3.302). Earlobes are very difficult to immobilize and 
protect. The lobes can be pulled or folded over in dressings, 
patients may roll over in bed and detach them and they are more 
subject to simple suture dehiscence than other areas. One of the 
biggest contributors is patients wearing pull over clothing soon after 
surgery. Even though all or our written and video instructions warn 
against wearing pull over tops, numerous patients still detach their 
lobes with clothing. | use a 4-0 Vicryl suture at the base of the lobe 
to reinforce the gut sutures, but some patients still manage to tear 
this suture line. If the tear is new, it can be resutured in the office, 
but this area is frequently granulated by the time the patient returns. 
In these cases, they are allowed to heal and a large percentage of 
detached lobes heal well without any intervention. Those that do 
not are revised with local anesthesia at a later date. For patients 
who call and report lobe detachment, they are reassured that it Is 
not a big problem, and asked to use peroxide and triple antibiotic 
ointment until healed. If a separated lobe heals in an unattached 
manner and the patient desires it reattached, it can be done quite 
simply by removing a wedge or “fishtail” between the lobe and 
cheek and reattaching the lobe (Fig. 3.303). 

Numerous complications involve the ear and related structures. 
Having a natural lobe and tragus Is paramount to good surgical 
technique. Discussion about the patient's earlobe before and after 
surgery is important. Although most patients want the same type 
of earlobe after surgery, that is not always the case. Some patients 
may have congenitally attached lobes that resemble a pixie lobe 
and desire them to be unattached after surgery (Fig. 3.504). 
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Fig. 3 ” This patient is shown 10 days after her facelift with (A) a second-degree burn from a heating pad. Her blisters were decompressed and 
she was a with Biafine and wound dressings. (B) 8 weeks after her injury, which healed uneventfully. 





B (A) This patient sustained a second-degree burn from a heating pad 8 days after her facelift. (B) The area 15 days later and (C) 60 days 
after or injury. With conservative management she healed uneventfully. 





Fig. 3.299 (A) This patient used a heating pad on her neck and sustained second- and third-degree burns on the undermined flap. (B) The area 4 
weeks after the burn i injury, and (C) 6 months after the injury and several sessions of CO, laser resurfacing to blend the tissues. 
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Even the best surgeons will have post-facelift earlobe problems. 
Much discussion has already been devoted to pixie earlobe defor- 
mities. Wound contracture can induce tension on a well-positioned 
lobe. There are numerous ways described in the literature to 
repair a pixie earlobe. The most accurate means of repair is to 
redissect the entire facelift incision, remove some excess skin, and 
reposition the entire flap and lobe. This can sometimes be done 
with relatively conservative flap dissection and skin excision (Fig. 
3.305). This may be possible in a patient that is multiple years 
out of their surgery and has enough skin excess, but is usually 
impossible soon after a surgery. 

A more conservative way to repair a pixie ear deformity is to 
incise and release the earlobe, which will retract superiorly (Fig. 
3.306). This will leave a “V”-shaped trough at the base of the ear, 
which is brought together by minor lateral dissection and primary 
suturing. The cheek skin is then undermined and closed with 
subcutaneous suture (Fig. 3.507). The lobe is then placed 





Common areas of contour irregularities on the posterior 
auricular region including (A) the posterior lobe and (B) the sulcus. 


superiorly and sutured (Fig. 3.308). In effect, the patient is achieving 
normal lobe position at the expense of a small vertical scar under 
the lobe. At 4—6 weeks, the scar is treated with CO, laser resurfac- 
ing and in most cases, blends imperceptibly (Fig. 3.309). Figs. 
3.310, 3.311 and Fig. e3.30 show before and after images of pixie 
earlobe repairs. 

As stated earlier, a blunted tragus is a common stigma of facelift 
surgery. Predictable intraoperative handling of the tragus is dis- 
cussed above. Using the described techniques produces repeatable 
outcomes of natural tragus form after the facelift. Having said this, 
the most competent surgeons can still experience tragal blunting 
from wound contracture and other factors. Blunted tragi are most 
often corrected at a secondary facelift procedure. It is always 
important to allow some subcutaneous fat to overlay the tragus to 
provide a cushion. This can be difficult on a revision procedure as 
the tragus may already be skeletonized, so leaving fat on the 
undermined skin that will overlay the tragus is helpful (Fig. 3.3 | 2). 
When the dissection is complete, the skin of the underside of the 
tragus is freed from the cartilage to allow mobility. Frequently, the 
tragal cartilage is warped in a curved fashion from anterior contrac- 
tion and can be relaxed by scoring the superior cartilaginous surface 
with a No.15 scalpel blade (Fig. 3.313). The skin trimming and 
suturing the tragus are the same as described earlier in this chapter. 


Surgical Scars 


All surgical incisions will produce scars and some patients simply 
heal more gracefully than others, regardless of the competence of 
the surgeon. As with all recovery factors, the patient's care or lack 
thereof can also affect the outcome of scars and healing. Ethnicity 
and skin type can predispose patients to healing problems but 
unfavorable scarring in not limited to any one situation. As stated 
earlier, scaring has a potential to be worse over concavities and 

some scars do best with surgical excision. 
Hypertrophic scars (Fig. 3.314) stay within the boundary of the 
original scar, while keloid scars outgrow the original boundary. 
Text continued on p. | 7! 
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(A) Hypertrophic tissue in the posterior auricular region, (B) being treated with radiowave tissue reduction. 
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Fig. e3.30 Before and after images of pixie earlobe repairs. 
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Facelift surgery 





Fig. 3.302 Iwo cases of earlobe separation after facelift. Often the lobes will reattach to an acceptable result with simple wound care. New tears 
can be immediately repaired and older ones are allowed to heal by secondary intention and revised if necessary. (A) A detachment that is 24-h old; 
(B) a detachment that occurred | week previously. 





Fig. 3.303 (A) Reattaching a detached lobe is performed by (B) marking a wedge, (C) cutting the wedge, then (D) suturing to the original position. 
167 
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Fig. 3.304 A patient with congenitally attached earlobes who desired to have unattached lobes after surgery. (A) Before the facelift and (B) after, 
showing the conversion from attached to unattached lobe. 





Fig. 3.305 (A) A pixie ear lobe that presented to my office. (B) The patient had enough residual skin laxity to undermine the skin and reposition 
the flaps superiorly. (C) The repositioned earlobe. 





Fig. 3.306 (A) A pixie lobe after a facelift. (B) A retracted lobe being released with a scalpel. 
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3.307 (A) The gaping wound after release. (B) The undermining of the cheek to facilitate primary closure and (C) 4-0 gut suture placed 
Ee, to reinforce and align the tissues. 
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g. 3.309 A pixie lobe repair that has been treated with the CO, laser at final healing. Lasering the vertical release scar produces an acceptable 
nee result. 
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2 Leaving a cushion of fat over the tragal cartilage helps 
prevent E and enables a more natural-appearing tragus. 











3 When reconstructing a blunted tragus, (A) the skin is dissected from the underside of the tragal cartilage and (B) the anterior tragal 
rate IS pee in an effort to flatten the curvature frequently seen with blunted tragi. 
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Hypertrophic scars after a facelift. Primary treatment includes the injection of steroid or chemotherapy medications. 





Steroid and chemotherapeutic medications are used to 
reduce scar thickness and fibroblast activity. Kenalog 10 mg/mL and 
5-fluorouracil can be injected with a 32-gauge needle, while the more 
concentrated Kenalog 40 mg/mL is more efficiently injected with a 
25- or 30-gauge needle due to the particle size. 


Common treatment includes intralesional injection of steroid and 
or a chemotherapy medication such as 5-fluorouracil. Generally a 
dilute preparation such as triamcinolone acetonide 10 mg/mL is 
used for smaller or more superficial scars, while the triamcinolone 
40 mg/mL is used for larger, thicker scars that do not overlie 
subcutaneous fat. Fluorouracil is also used alone or mixed with 
Kenalog for the same purpose. Generally 0.2-0.4mL of 
5-fluorouracil is used per monthly injection depending on the size 
of the lesion (Figs. 3.315, 3.316). Topical steroids such a clobetasol 
are also used to treat scars. 

Caution must be used when injecting any steroid preparation 
in or around subcutaneous fat, as it can cause localized lipoatrophy 
and produce large and deep depressions in the injected area 
(Fig. 3.31 7), 

CO), laser scar treatment is one of my most common and 
effective scar treatment modalities. The laser can reduce tissue 
hypertrophic tissue and blend scars into surrounding tissues. Sili- 
cone sheeting is also a poorly understood but nonetheless effective 
topical scar treatment (Fig. 3.318). Fig. 3.319 shows a submental 
scar treated with a single session of CO, laser resurfacing. 
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It is important to inject scar treatment medications in an 


intralesional manner and stay within the actual scar and not the deeper 
tissues. Blanching within the scar is the usual endpoint. 


Meet wore ia 


This patient exhibits localized fat atrophy and 


neovascularization from overly concentrated steroid beyond the actual 
scar. These areas can also hypopigment from injection, which is usually 


[7I 





z 
LLI 
O 
ad 
> 
7) 
= 
LL 
= 
LLI 
© 
< 
Ta 





ig. 3.318 (A) The CO, laser is an extremely useful tool when reducing and blending scars. (B) Silicone sheeting is also a useful treatment. 
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3.319 (A) A noticeable submental scar after facelift. (B) The same patient 6 weeks after a single session of CO; laser resurfacing. 


Pigmentation problems can occur after incision and dissection 
or wound breakdown (Fig. 3.320). Hyperpigmentation is more 
easily treated with bleaching agents and light chemical peel or laser 
treatment. Hypopigmentation is more problematic and frequently 
permanent. Fractional laser treatments and topical Bimatoprost are 
contemporary therapies. Cosmetic tattooing can also be used to 
add color to hypopigmented skin. 


Retained Foreign Bodies 


All surgeons must be vigilant about leaving foreign bodies in a surgi- 
cal site. Although it would be rare to leave an instrument, in the 
small confines of a facelift, needles, scalpel blades, broken instru- 
ment tips, and retained gauze can be inadvertently left in the 
wound. Although some surgeons do not use gauze with radiopaque 
markers, | personally feel it is a big mistake, as retained sponges 
have been left in facelift wounds and an unmarked gauze can be 
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impossible to document on simple radiographs. Sponge counts are 
a necessity with all surgeries. Fig. 3.52! shows a retained gauze 
visualized with an endoscope at the end of the case. The sponge 
count was short one gauze sponge. A single gauze sponge was 
identified, packed in the anterior neck and saturated with blood, 
making it imperceptible through the skin (see Fig. 3.321 and Fig. 
3.322). The sponge was retrieved uneventfully. Gauze counts 
should be routinely performed and radiopaque-marked sponges 
should be the standard of care. It is difficult to identify retained 
unmarked gauze in the face or neck. One caveat is the appearance 
of calcified laryngeal cartilage mimicking a retained sponge (Fig. 
JALI). 

Other retained foreign bodies can include sutures, ear plugs, 
and staples. Fig. 3.324 shows a patient that complained of pain and 
swelling in her posterior incision 4 weeks after surgery and a 
retained staple was recovered. Fig. 3.325 shows a patient that 
presented 2 weeks after surgery with ear pain and swelling around 





(A) Post-inflammatory hyperpigmentation from healing after wound breakdown, which improved with bleaching cream. (B) 
Hypopigmentation from a large area of skin necrosis. (C) A cosmetic tattoo apparatus used to improve hypopigmentation. These patients had been 


treated by other surgeons. 





A compressed, retained blood-soaked sponge. It is so small that it is difficult to see, especially in heavier patients with thicker skin or 


flaps. 





(A) An endoscopic exploration of the neck to search for a retained gauze sponge at the end of a surgical procedure. (B) The sponge 


and its radiopaque strip. 


the external auditory canal. Examination showed a retained cotton 
ball used to protect the ear that was inadvertently left in place after 
surgery. It was removed and the patient recovered without inci- 
dent. The entire surgical team must be aware of possible retained 
objects inside or outside the wounds. 


Assorted Minor Complications 


With all the natural surgical complications that can occur, factitious 
injury (that induced by the patient) is also seen. Post-surgical 


patients can exhibit destructive activities that are induced by stress 
and anxiety and affect their healing. The patients shown in Fig. 
3.326 presented during the healing phase with self-inflicted lesions 
from scratching what they felt were “foreign bodies” under their 
skin. This type of patient may pick at sutures or any subcutaneous 
irregularities that they feel. This behavior must be identified and 
documented. These patients may require antianxiety medications 
for control. 

Wound inflammation can occur from an allergy to topical 
preparations such as triple antibiotic ointment (Fig. 3.527). 
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FACELIFT SURGERY 


Telangiectasia of the neck can occur after facelift, especially in 
fair-skinned patients (Fig. 3.328). This can also be aggravated by 
over-aggressive superficial subcutaneous dissection with the scissor 
tips facing the dermis. Gentle dissection with scissor tips down and 
leaving generous subcutaneous fat on the dermis of the neck can 
decrease telangiectasia. Although the telangiectasia usually sponta- 
neously resolve, it can take months for full resolution. Intense 
pulsed light (IPL) treatment can improve the situation more 
expediently. 


Corneal Abrasion 


The prime objective of the surgeon is to protect the patient 
throughout all phases of the surgical experience. The corneas are 





Fig. 3.323 A radiograph showing what appears to be a crumpled 
retained surgical sponge but is actually calcified laryngeal cartilage (white 
circle). This can be a common radiographic finding in older individuals. 


subject to damage during the entire initial operative experience, 
including anesthesia, surgical prep, laser and light devices, and 
incidental abrasion, anesthesia emergence, and recovery room 
activity. If blepharoplasty or browlift procedures are planned, then 
corneal shields should be used. Plastic shields are used with electri- 
cal devices such as cautery or radiowave incision and metal shields 
are used with laser procedures. It is important to remove shields 
as soon as the procedure is completed to avoid abrasion or 
compromised corneal oxygenation. | personally experienced more 
corneal abrasions when using a lubricant with the shields than 
when using plain saline. If no blepharoplasty procedures are being 
performed, the lids are closed with tape, adhesive breathable 
membrane, or tarsorrhaphy (Fig. 3.329). Acute abrasions can be 
identified by symptoms of pain and feeling of “sand in the eye” and 
verified with fluorescein dye strips that show the abraded cornea 
under blue light. Initial treatment is antibiotic ophthalmic ointment 
and double patching the eye. The abrasions usually heal in 24 h. 
The reason for the double patch is to exert light pressure on the 
lid so the patient does not open and reabrade the cornea on a 
single lose patch. 

Although not a complication, some patients can experience 
extreme edema of the earlobes and become concerned. The 
patient should be informed that the edema will reside spontane- 
ously with recovery without disfigurement or problems. 


Commentaries 


Direct Neck Excision Z-Plasty 
Laxmeesh Mike Nayak 


Introduction 


The previous section detailed comprehensive treatment of lower 
facial aging with facelift surgery. This remains the gold standard for 
treatment of jowls and excess neck skin. Not all patients, however, 
are candidates for a comprehensive facelift for medical reasons, 
inability to take time off work, finances, or simply wanting a more 
conservative procedure. It is imperative for the surgeon and the 
patient to realize that any procedure that is more conservative will 





Fig. 3.324 Facelift surgery has the potential for retained objects. In this case, a staple was overgrown and not recognized and caused inflammation. 
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Fig. 3.325 A cotton ear plug used to keep blood out of the ear at surgery was inadvertently left in place and caused inflammation. 





ig. 3.326 Patients with psychosomatic behavior that could not control 


rge to scratch their skin during the healing process. 


yield less of a treatment result. In cases of excess neck skin and 
submental aging without significant jowling, the direct excision 
Z-plasty neck left may be appropriate. The positives include a small 
surgical procedure, with minimal recovery, and a dramatic change 
in submental aesthetics. Negatives include a visible scar and the 
fact that only the anterior neck Is improved. 

A sharp cervicomental angle is central to the overall appearance 
of youth and strength. Defined by the intersection of the facial 
plane with a line from the cervical point to the menton, the cervi- 
comental angle is acute in youth and becomes obtuse with age or 
even effaced. Restoration of the obtuse cervicomental angle is a 
key aim of surgery of the lower-third of the aging face. Widening 
of the cervicomental angle with age is due to the combined effects 
of loss of skin elasticity, increase in submental fat, and soft tissue 
ptosis, including the platysma muscle and submandibular glands. 
Abnormally low and anterior hyoid bone position and/or microge- 
nia can accentuate these features. 

Traditionally, the cervicomental angle has been addressed 
together with a tightening of the jawline and jowls via cervicofacial 
rhytidectomy and submentoplasty. Correcting these interrelated 
areas simultaneously contributes to a natural-appearing rejuvena- 
tion of the lower-third of the face. For selected patients, however, 
direct rejuvenation of the aging neck is an appropriate option. 
These patients may evidence primary aging changes of the neck 
out of proportion to adjacent facial units, or may present with 
persistent skin laxity after facelift surgery. Other patients seek iso- 
lated correction of the lax neck, or wish to avoid the stigma of 
traditional periauricular facelift incisions. These groups of patients 
can benefit from more targeted neck rejuvenation. 

Traditional approaches to direct treatment of the aging neck 
include liposuction, open submentoplasty, and suture suspension 
techniques. While these procedures address the fat and sometimes 
the platysma, they can be inadequate for patients with inelastic or 
excessive cervical skin and will often lead to unsatisfactory rejuve- 
nation and early recidivism. Direct excision and simple primary 
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ig. 3.327 This patient developed an inflammatory response to Neosporin topical ointment. The inflammation cleared as soon as the topical was 
discontinued. 
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effective. 
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(A,B) Patients with post-facelift neck telangiectasia. (C) Treatment with a scanning vascular laser. Intense pulsed light therapy is also very 
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Fig. 3.329 (A) An accidental corneal abrasion can occur from tubing, sleeve of gown, instruments, and bandages. This patient has her lids 
approximated with 5-0 gut suture placed in a mattress configuration through the gray line of both lids. (B) The eyes are protected with a biologic 


adhesive membrane. 


closure of the redundant skin in either a transverse or vertical 
fashion creates an unfavorable scar prone to contracture and 
webbing. Io address this problem, direct excision of neck skin with 
Z-plasty closure is a viable alternative for isolated treatment of the 
male neck. This chapter presents experience with direct excision 
of redundant neck skin with submentoplasty and Z-plasty closure 
in both male and female patients. 

In previous articles, the application of direct neck excision has 
been limited mainly to male patients, especially those who are 
balding or have heavy beards. This has been expanded to include 
any patient who is uncomfortable with undergoing a traditional 
facelift and is willing to accept isolated rejuvenation of the neck in 
exchange for a fine Z-plasty incision line. Certain male patients, in 
particular, fear the social stigma of periauricular incisions, no matter 
how well executed, and are more comfortable with the more 
“functional-appearing” Z-plasty incision. This technique has also 
been adapted as a planned second-stage revision for after facelift 
or concomitantly with a facelift, for patients with either thick, exces- 
sive, heavy skin or fine, crepe, inelastic skin. 


Direct Neck Excision Z-Plasty — 


Surgical Technique 


The patient is marked sitting in the upright position, with head held 
in the Frankfort horizontal plane. A midline vertical, elliptiform 
incision Is marked on the anterior neck, with its apex in the sub- 
mental triangle and its inferior extent as low as necessary to 
encompass the redundant neck excess. In most individuals, the 
inferior extent of the incision is at the level of the thyroid notch; 
however, with extreme cases, It may be carried down as low as 
the suprasternal notch. The width of the ellipse is marked conser- 
vatively to avoid excessive tension in the final closure. The intended 
level of the new cervical point/neck crease is also marked (Fig. 
3.330). In many cases, the actual incision is directly on the midline, 
especially in patients with a symmetric “turkey gobbler” skin excess. 
In patients with solitary isolated lateral excess, the incision can be 
made off-center to better address the precise excess. 

A single dose of intravenous antibiotic is given for skin flora 
coverage. Once an adequate plane of intravenous sedation and 


analgesia is achieved, the anterior neck is infiltrated with 0.5% 
lidocaine/O.25% bupivacaine and 1:150,000 epinephrine and suf- 
ficient time is allowed for the epinephrine to exert maximum 
hemostatic effect. During this time, markings are reconfirmed and 
the patient Is sterilely prepped and draped. The procedure begins 
with full-thickness skin incision with a No.10 Bard-Parker blade. 
Dissection is then carried down through the subcutaneous fat with 
needle-tipped electrocautery hemostasis (Fig. 3.331). The exces- 
sive skin and midline submental/preplatysmal fat are removed en 
bloc (see Fig. 3.331 and Fig. 3.332). The medial platysmal borders 
are identified and treated in a similar manner to conventional 
facelift/submentoplasty. 

Bilateral neck flaps are then created by elevating thin subcutane- 
ous flaps off of the preplatysmal flaps on each side of the neck to 
the anterior borders of the sternocleidomastoid muscles. Most of 
the dissection is accomplished with sequential spreads of a medium 
or large facelift scissor. Bridging vessels are identified and cauterized 
with bipolar cautery as needed. While elevating the flaps, several 
millimeters of subcutaneous fat are preserved in order to prevent 
dermal adhesion to the underlying muscle, as well as to protect 
the dermal plexus. A headlight or lighted facelift retractor can be 
helpful with the lateral most extents of this dissection. Liposculpting 
is performed in a similar manner to conventional facelift and to 
address any focal areas of fat. Subplatysmal lipodystrophy and/or 
submandibular gland ptosis may also be addressed, if needed, by 
elevating the platysma off of the deep cervical fascia from medial 
to lateral. Care is taken during debulking of ptotic submandibular 
glands to preserve the marginal mandibular nerve and avoid the 
facial vessels. If indicated, maneuvers such as debulking and plica- 
tion of the anterior bellies of the digastric muscles or placement of 
a chin implant may also be accomplished at this time. After the fat 
contours have been addressed a median platysmaplasty is 
performed. 

A 3-0 PDS suture is used to approximate the medial edges of 
the platysma. The initial suture is placed at the level of the desired 
cervical point marked preoperatively, and a running simple stitch is 
used to approximate the medial edges of the platysma up to the 
mandibular symphysis. Care is taken not to recruit excessive 
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The typical incision outline. Since this patient had increased skin/muscle excess on the left medial platysmal band, the incision in this 
case is made lateral to the midline. 





(A) The skin incision. (B) The en bloc resection at the preplatysmal level. 
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amounts of platysma and fat into this suture, so as to avoid exces- 
sive bulk in the central neck. Upon reaching the mandibular 
symphysis, the suture is run back down to the cervical point for an 
additional layer of strength, and is then tied. Next, a |-cm notch 
is cut from the medial edges of the platysma bilaterally, inferior to 
the cervical point. This prevents postoperative banding of the free 
edges of the inferior aspect of the platysma. This process is the 
same as conventional midline platysmaplasty described earlier in 
this chapter. 

With the shaping of the preplatysmal fat, platysma, and, if neces- 
sary, subplatysmal fat complete, attention is turned to the Z-plasty 
closure of the neck incision. The wound is temporarily closed in a 
simple vertical line with simple interrupted sutures (Fig. 3.332). 
The mark at the cervical point is once again verified, and used as 
the central limb for Z-plasty. An incision is made diagonally, at 30 







degrees to the cervical point line, on each neck flap, creating the 
triangular flaps to be transposed (Figs. 3.333, 3.334). 

The temporary sutures are then removed, and the wound is 
closed in layers, with 4-0 and 5-0 Monocryl in the deep layer and 
tension-free 6-0 running, locking Prolene in the skin (Fig. 3.335). 
Care and time should be given to the ends of the incision. Despite 
the primary Z-plasty, some degree of standing cone deformity may 
occur at the superior and inferior extents of the incision, requiring 
additional careful tailoring of the skin of these areas, with possible 
Burow’'s triangle excisions. 

With meticulous attention to hemostasis throughout the proce- 
dure and prior to closing, no drain is necessary. The wound is 
dressed with bacitracin and a nonadherent dressing and a fluffy, 
facelift-type fluffy pressure dressing is applied, concluding the 
procedure. 
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(A) The Z-plasty markings 30 degrees to the cervical line on each flap. (B) The Z-plasty incisions after release of the temporary 


sutures. 
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(A) Closure of the subcutaneous layer. (B) The final suture closure. 


The patient is examined in the office on postoperative day |, 
the dressing is discontinued, and sutures are removed on postop- 
erative day 7. The patient is allowed to shower and pat the wound 
dry beginning on postoperative day |. 

Case Presentations 

Figs. 3.336—3.340 show before and after cases of direct neck 
excision Z-plasty. 

Complications 

Complications for this procedure are similar to facelift incisions and 
it is not uncommon for patients to undergo steroid injections for 
scar Improvement, laser or light therapy for incision erythema, and 
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scar revision for cone deformities at the incision edges. Major 
complications are rare. 


Conclusion 


Direct excision of the neck is a targeted procedure that specifically 
addresses the multifactorial issues that together create cervical 
ptosis and laxity. lt is not a substitute for a conventional facelift, but 
rather an alternative. The curved and concave surface of the neck 
is notorious for poor scarring and banding with total vertical or 
horizontal incisions, but when the wound tension is shifted via 
Z-plasty, extremely aesthetic incisions can be crafted in cervico- 
mental region. All the patients treated are happy with their 
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This male patient is shown 60 days after direct excision Z-plasty. The patient also had open sculpting of the jowls and chin placed 
through the main incision. 





The same patient as in Fig. 3.336 shown in the left lateral view. 


outcomes and valued the procedure and result over the conven- ®@ Patients with cervicomental aging and minimal jowling 


tional facelift. @ Patients who only desire improvement of their neck 

In summary, direct neck excision is an effective technique that © Patients without the finances, recovery window, or medical 
yields high rates of patient satisfaction when performed on patients clearance for a conventional facelift 
with specific aging changes and desires. Although not as compre- @ Patients wanting to avoid the stigma of facelift incisions or 
hensive as a conventional facelift, the surgery, anesthesia, recovery, hairline changes associated with facelift surgery. 
and cost are markedly less than that of a facelift. This procedure As with any surgical procedure, this technique Is not applicable 
can be a viable alternative to conventional facelift for: to all patients but rather a select group. If the patient has the aging 
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A patient 6 months after direct neck excision Z-plasty and open jowl sculpting. 


changes compatible with this procedure and a thorough under- 
standing of the benefits and drawbacks, this surgery has merit for 
both the patient and surgeon. 


Posterior Necklift 
Jason R. Castillo, Lisa K. Chipps, and Ronald L. Moy 


Introduction 


This chapter has thus far discussed traditional cervicofacial rhytid- 
ectomy as well as short-scar facelift and direct excision Z-plasty 
approach. This commentary discusses an isolated posterior 
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approach, with traditional cervicofacial rhytidectomy serving as the 
gold standard for lower face and neck rejuvenation. The anterior 
or posterior isolated approaches are alternative operations for 
specific indications on specific patients. As stated earlier in this 
chapter, these isolated procedures are not a substitute for a tradi- 
tional facelift and have shortcomings in addressing comprehensive 
facial aging. They are, however, an alternative for patients who 
request more conservative procedures with faster recoveries. In 
addition, these simpler procedures are also a useful gateway for 
novice surgeons learning facelift surgery, as they are less complex 
than a traditional facelift. It is important for novice surgeons to 





Fig. 3.340 The same patient as in Fig. 3.339. The aesthetic scar is a 
trade-off for avoiding a traditional facelift. 





Fig. 3.341 Using the nonsurgical hand to grasp the fat assists in tactile 
perception and adds accuracy and efficiency to the procedure. 


understand that isolated anterior or posterior facelift procedures 
have limitations and these must be communicated with prospective 
patients. 


Preoperative Considerations 


Patients’ concerns regarding the appearance of their imperfect 
necks often stem from increasing skin and muscular laxity. The 
prevalence of these patient concerns continues to Increase given 
the rising obesity rates, ultraviolet radiation exposure, and the aging 
population. As described by Feldman (see Further Reading), the 
ideal neck contour has an acute cervicomental angle, a defined 
mandibular border, lack of platysmal banding or obvious subman- 
dibular glands, and an even texture and hue to the skin. The most 
common cosmetic consultation complaint in our clinic is a sagging 
neck. Although various forms of noninvasive and minimally invasive 
techniques are utilized to enhance the appearance of the neck, the 


surgical necklift is the most commonly used procedure in our office 
to reduce the appearance of sagging jowls and skin laxity. Patients 
often request an Isolated necklift without a facelift to improve their 
sagging neck. As described by Ellenbogen and Karlin, a distinct 
mandibular border and anterior edge of the sternocleidomastoid 
muscle, pronounced thyroid cartilage, subhyoid depression and a 
cervicomental angle of 105-120 degrees are desirable outcomes 
following surgery. 


Posterior Necklift — Surgical Technique 


The surgical necklift procedure involves a combination of tumes- 
cent liposuction, plication of the SMAS and redraping of the overly- 
ing cutaneous flap in order to reduce skin and underlying muscular 
laxity. Following informed consent, standardized photography and 
thorough preoperative evaluation of the necklift is performed. The 
surgery is performed in an accredited ambulatory surgery center 
for conscious sedation with the surgeon trained in handling 
advanced airway emergencies if an anesthesiologist will not be 
present. We perform many of our surgical procedures under 
tumescent local anesthesia with only sublingual Ativan and intra- 
muscular Demerol/Vistaril. The planned incision sites starting at the 
earlobe, into the postauricular sulcus and at the postauricular 
hairline are reviewed with the patient, using a mirror. We begin by 
marking the skin and draping the patient in a sterile fashion with 
the neck hyperextended and the patient comfortably seated in a 
supine position. Next, we administer <|00 cc of a combination of 
|: 1,000,000 epinephrine and 0.1% lidocaine via a 25-gauge spinal 
needle for local tumescent anesthesia into the subcuticular fat layer. 
This results in both a reduction in bleeding and mechanical separa- 
tion of the subcuticular fat. We further anesthetize the jowls and 
lateral neck through small incisions in the postauricular area and 
inferior to the ear lobule. Once tumescent anesthesia has been 
performed, we then create a small incision at the submental crease 
using an | |-blade in order to then pass a small diameter cannula 
for suctioning submental and anterolateral neck fat. During liposuc- 
tion, holding the submental fat with the non-dominant hand better 
controls the procedure and allows the surgeon more tactile control 
and the ability to judge the endpoint. It also helps “feed” the fat to 
the cannula (Fig. 3.341). 

In order to reduce the risk of nerve damage, it is imperative to 
remain medial to the anterior border of the sternocleidomastoid 
muscle and use caution near Erb's point and the marginal man- 
dibular nerve. Following adequate tumescent liposuction, a post- 
auricular incision is made using a | 5-blade starting at the earlobe 
(with a Burow’s triangle) inferiorly and extending superiorly to just 
below where the hairline meets the ear. 

The incision is further extended using a perpendicular beveled 
incision posteriorly along the hairline (Fig. 3.342). The use of 
beveled incision oriented nearly parallel to the underlying hair 
follicles allows new hair growth at through the scar with a very 
aesthetic Incision scar. Placing the Incision on the posterior carti- 
laginous part of the ear, at or above the sulcus, allows the healing 
scar to be located in the postauricular sulcus. 

Following tumescent liposuction and the postauricular incision, 
careful blunt vertical dissection is begun with scissors in the deep 
subcuticular layer to undermine the posterior skin and create a flap 
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Creation of a postauricular incision using a | 5-blade paying careful attention to remain on the posterior cartilaginous part of the ear to 
hide the scar in the sulcus. After the perisulcular incision is made, the incision is beveled and follows the occipital hairline. 





The posterior flap is carefully developed inferiorly and the dissection follows the mandibular border towards the submental area. 


with sufficient thickness. We find that blunt vertical dissection rather 
than the commonly used horizontal separation technique reduces 
bleeding and trauma to the flap that can contribute to necrosis. 
Tension is applied to the flap using a skin hook, which facilitates the 
blunt dissection and undermining of the flap to the level of the 
submental region (Fig. 3.343). 

Once the flap has been adequately undermined, the area is 
inspected for hemostasis. Although significant bleeding is rare with 
the minimally invasive lift, if bipolar cautery is utilized, it is essential 
to be cautious around the marginal mandibular nerve and Erb's 
point to avoid their injury during cautery. The SMAS can now be 
easily visualized in order to begin the process of suspension and 
plication. 

Plication refers to the process of tightening the SMAS using 
sutures without incising it. This is performed by taking superficial 
bites of the SMAS with 3-0 absorbable suture moving the inferior 
portion to a more superior anchor point over the mastoid fascia 
(Fig. 3.344). Several sutures are placed until laxity of the SMAS is 
reduced. Plication in the lateral submandibular region can increase 
the sling effect and assist in reducing the appearance of the ptotic 
submandibular glands. 
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The undermined skin flap is then secured with a tissue clamp 
and pulled in a vertically oriented vector. The first key suture is 
placed at the inferior portion of the postauricular incision using an 
absorbable suture. This secures the flap to align the tissue prior to 
skin excision. Careful attention is paid to the skin redraping and 
vector of pull and additional sutures are placed to evenly distribute 
and secure the skin (Fig. 3.345). 

Subcuticular sutures are continued along the length of the 
postauricular incision and the hairline incision (Figs. 3.346, 3.347). 
The incision is then closed with 5-0 gut or nylon sutures and the 
procedure repeated on the contralateral side. 

This facelift technique is designed as a less invasive procedure 
compared with the traditional cervicofacial rhytidectomy and has 
limitations. As described, it addresses neck skin and a degree of 
jowling. Since there is no preauricular incision, the cheeks and 
jowls are less influenced. Concomitant submental liposuction and 
midline corset platysmaplasty can be performed in patients with 
platysmal banding and increased submental fat deposition. Placing 
a silicone chin implant through the submental platysmaplasty inci- 
sion can also augment the mandibular profile and further contribute 
to skin tightening and cervicomental angle (Fig. 3.348, 3.349 and 
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SMAS plication is performed by securing a portion of the ptotic SMAS with a suture and securing it to a fixed point to tighten SMAS. 
(A) The yellow dots represent the suture points before tightening and (B) after tightening. 





Subcuticular resorbable sutures are placed on the postauricular incision. 
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The hairline incision is closed with subcuticular sutures so there is no tension on the approximation and skin sutures are placed. 








This patient was treated with the isolated necklift, platysmaplasty, and chin implant. 





This patient was treated with the isolated necklift. 
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Fig. e3.31). Laser skin resurfacing can address skin quality, as previ- 


ously described in this chapter. 
Postoperative Care 


Postoperative care is similar to a traditional facelift. A pressure 


Videos 


Avoiding facelift problems 
Short-scar facelift (Parts | and 2) 


dressing can be used after surgery to eliminate dead space and 


minimize seroma formation. 
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Fig. e3.31 A three-quarter view of a patient treated with the isolated necklift. 
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Brow and Forehead Lift 


Form, Function, and Evaluation 


Joe Niamtu, III 


The brow and forehead complex is very intriguing, in that it not 
only conveys the aesthetics of youth and aging but is also essential 
in communication. The mimetic upper facial muscles and periorbital 
region convey diverse nonverbal communication. We frequently 
“talk” with our brows and forehead. Raising the brow can signal a 
question or surprise; contracting and depressing the brow and 
forehead can signal aggression or displeasure; raising a single brow 
can question sincerity, etc. Changing the brow and forehead 
complex with surgery or neuromodulators can either enhance 
aesthetics or make a person look unnatural. | believe that fewer 
browlifts are being performed today because of the over-corrected 
“deer in the headlights” look seen with so many celebrities. A subtle 
brow and forehead lift can make a patient look younger and 
refreshed, while an overdone browlift can look hideous. Patients 
are aware of this and many are reticent to undergo browlift, as an 
over-corrected brow is one the worst cosmetic deformities. 

The idea that all beautiful women have elevated brows is a 
fallacy. Look at any fashion or model magazine and you will see 
beautiful women with elevated brows and low-sitting brows. Not 
every patient with low brows looks “better” with them elevated. 
The brow and forehead region thus must be carefully diagnosed 
in consultation. 

To give the patient (and surgeon) a chairside prediction of the 
possible result, the brow can be simply elevated with the surgeon's 
finger, while the patient looks in the mirror. Using clear tape on 
the brow and forehead to lift the brow is another way to convey 
a result (Fig. 4.1). Lying the patient horizontal in a reclining chair 
will usually serve to position the brows in the position very similar 
to a natural browlift and is a means of showing the patient an 
anticipated result (Fig. 4.2). Digital imaging can also be used for 
prediction. 

Whatever method Is used to show a patient a possible result, 
Is not as Important as the moment when the patient looks in the 
mirror. In my experience, patients will either say, “Oh my God, | 
look unnatural, “like a deer in the headlights,” or they will say, 
“Wow doc, that looks great, that is how | used to look, | love it!” 
The latter is the response that validates the proposed procedure. 
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In consultation, | lift the patient's brows and | am honest with them 
if tt looks natural or not. | also involve my staff on this opinion and 
it is helpful to have the patient's spouse or significant other present 
to view the prediction to add their input. Many patients do not 
have a good understanding of what a browlift does and most 
conservative patients do not want a browlift. Educating the patient 
and showing what a result may do is essential. If a patient is 
undecided about a browlift procedure, then do not perform tt. 
Most browlift techniques are not reversible and this can make a 
patient very unhappy for a very long time. 

During a consultation, it can be impossible to get a female to 
relax her brows to a neutral position. Experienced surgeons know 
that if you hand a woman a mirror, 99% of them will automatically 
raise their brows. This is probably an involuntary learned posture 
that is gradually adapted with aging and related brow descent. As 
we age, the forehead, brows, and upper lids become ptotic and 
it can affect form and function. People may raise their forehead to 
make their upper-lid complex look younger, or some may do it to 
improve their visual field. Chronic brow elevation will increase 
frontalis wrinkling as proof of this habit. On a side note, it is this 
type of patient that becomes very unhappy with neurotoxin treat- 
ment to their forehead, which inactivates the frontalis function. This 
can produce an inability to raise their brow, hence their upper lids 
have more redundancy and patients can become very disturbed 
by this. 

| have performed many female browlifts, but only a handful of 
male browlifts. | have colleagues who have done many male 
browlifts, but personally | feel that almost any browlift feminizes 
male patients and frequently they look unnatural. Also, and perhaps 
because of my own bald head, | am sensitive to scarring the scalp 
of males with unstable hairlines. 


Brow and Forehead Anatomy 


Male brows are usually less peaked and sit at the level of the orbital 
rim in youth and descend with age. The youthful female brow 
generally sits above the level of the superior orbital rim (Fig. 4.3). 


1.3 (A) The male brow is more linear and sits at the level of the 
superior orbital rim. (B) The youthful female brow sits above the rim 
and is peaked and tapered. 


The youthful female brow is a delicate structure that tapers from 
a thicker and squarer medial portion to a fine point laterally. Clas- 
sical proportions dictate the tail of the brow tapers at the lateral 
orbital rim, the peak of the brow at the lateral limbus, and the 
medial brow at the medical canthus. Classical proportions show 
the region of the youthful female brow between the lash and the 
brow to be one-third the distance below the crease and two-thirds 
the distance above the crease (Fig. 4.4). 





3. 4.4 The youthful brow tapers to a fine point at the lateral orbital 
rim “C,” peaks at the lateral limbus “B,” and becomes thicker and 
terminates at the medial canthus “A.” The space between the lash and 
the brow Is one-third below the crease and two-thirds above the 
crease In the youthful female brow. 


Discussing a browlift procedure with patients is less straightfor- 
ward. Many patients are browlift candidates but they may still not 
look natural when the brow is elevated. Similarly, the patient may 
look very pleasing to the surgeon and staff when the brows are 
elevated, but the patient may not agree. The bottom line is that 
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BROW AND FOREHEAD LIFT 





Fig. 4.5 This patient was operated on by another surgeon who performed aggressive upper-lid blepharoplasty on two occasions. The patient is 
shown at consult and when the brow is elevated, the eye will not close. This patient was never given the option of browlift by her previous 
surgeon and now she is not a candidate. She also exhibits lower-lid retraction, canthal rounding, and scleral show, from overtreatment of the lower 


lids. 


the beauty of the browlift is truly in the eye of the beholder. Having 
said this, it is extremely important and ethical to inform all patients 
that have ptotic brows that they are candidates for a browlift 
procedure, whether they desire the procedure or not. This is 
important because many patients who are browlift candidates 
undergo aggressive blepharoplasty without ever being counseled 
about the possibility of brow and forehead lift. Every year | see a 
number of patients that have ptotic brows and desire browlift, but 
unfortunately they have had several upper-lid blepharoplasties 
without ever being offered the option of browlift and, now, a 
browlift is impossible as the patient would not be able to close 
their eyelids due to the previous aggressive removal of upper- 
eyelid skin (Fig. 4.5). This not only robs the patient of contemporary 
rejuvenation but may be grounds for a lawsuit from previous 
misdiagnosis. The take home message here is that if a patient has 
ptotic eyelids or an aging forehead, they need to be offered the 
option of brow and forehead lift. If the diagnosing surgeon does 
not possess that skillset, then ethics dictate referring the patient to 
a surgeon proficient in brow and forehead lift. 

Numerous factors dissuade patients from brow and forehead 
lift. These include a misunderstanding of the procedure, failure of 
the surgeon to discuss the procedure, fear of an unnatural appear- 
ance, and finances. The optimum policy is to discuss browlift and 
blepharoplasty with all appropriate patients and document this 
information in the medical record. 

In addition to actually elevating the brow, a brow and forehead 
lift can improve horizontal forehead rhytids (depending on the type 
of lift performed), open up the eye/orbit complex, giving a more 
alert and youthful appearance, improve lateral brow hooding that 
blepharoplasty does not address, and lift and thin glabellar ptosis 
and fullness seen with aging. 


TYPES OF BROWLIFTS 


Elevating the ptotic brow and forehead complex is an important 
part of cosmetic facial surgery and a plethora of techniques has 
been described. As with many cosmetic procedures, there is no 
right and wrong technique and the best procedure is the one that 
produces natural and long-lasting results with low complications 
and happy patients. Some patients are very pleased with a 2-mm 
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brow elevation from neurotoxin and nonsurgical skin tightening 
devices. My practice, on the other hand, is surgical and my patients 
expect and demand more dramatic results. The happy patient 
with a 2-mm brow from the office next door, might demand a 
refund for such a small result at my office. In my experience, the 
commonest type of browlift being performed today is endoscopic, 
with conservative open procedures running a close second. | know 
very few surgeons that still perform classic coronal brow and 
forehead lift. 

The coronal browlift is an aggressive open technique that utilizes 
a trauma-type incision from ear to ear across the scalp. Coronal 
browlifting was once the most popular technique but has fallen 
out of popularity owing to drawbacks, such as over-elevated 
hairline, hair loss, nerve damage, and the sheer aggressiveness of 
the procedure. It Is simply too aggressive and the scar and related 
problems can be significant. Some of the more common 
approaches for coronal lift are shown in Fig. 4.6. 

Conservative browlifts are described in all shapes and forms in 
the literature and involve remote small incisions in the hairline and 
attempt to raise the brow with these tiny skin excisions and or with 
suture suspension through the incision. Although these lifts come 
in and out of favor, they are not known for their efficacy or 
longevity. 

Direct browlifts are performed by removing a horizontal ellipse 
of forehead skin at some position above the eyebrow. Basically, 
the surgeon is taking a pleat out of the forehead and sewing the 
edges back, which lifts the brow. Although moderately effective, 
they do not address the entire forehead and leave noticeable scars. 
Older patients with deep horizontal wrinkles may tolerate such a 
scar, 

Transblepharoplasty browlift involves performing routine upper- 
lid blepharoplasty and attempting to suspend the eyebrow to the 
periosteum to raise it. Although this remains popular with some 
surgeons, it does not have a great track record for efficacy or 
longevity. More recently, this approach has been modified with 
resorbable plastic tine devices that are anchored in the skull and 
support the elevated brow. This, | feel, fails to address the entire 
brow and forehead. 

Suture suspension browlifting has wafted in and out of popular- 
ity for almost 30 years. It is a technique that appeals to non- 
surgeons, as it is simple to perform. It involves securing the brow 
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Fig. 4.6 The common incision placement for coronal lift (blue), 
transfollicular (also called trichophytic) (green), endoscopic (yellow), 
pretrichial (red), direct excision forehead (white) and direct excision 
brow (pink), and transblepharoplasty (dotted white). 


with a suture and suspending it higher on the forehead or using 
barbed sutures to suspend the brows. This is one of the least 
effective procedures in cosmetic surgery and | do not perform tt. 
The “thread lift” craze of the early 2000s was met with extremely 
disappointing results. 

Laser skin resurfacing brow and forehead lifts are promoted by 
some doctors. When aggressive laser or chemical peeling is per- 
formed on the forehead, the skin tightens and can elevate the 
brow, but the net result and longevity cannot compare with a 
surgical browlift. Radiofrequency, ultrasonic, and other noninvasive 
devices are also used to tighten the forehead skin to raise the brow 
but produce clinically minor results compared with surgery. 

Injectable filler browlifts are performed by some doctors and 
can be effective for minimal improvement of brow aesthetics (see 
Chapter 10). Filler is injected in multiplanes beneath the eyebrow 
and the effect is more of a projection than a lift. When done 
properly by an experienced Injector, it can improve brow aesthet- 
ics, but only produces a minor change. 

Although the endoscopic brow and forehead lift (EBFL) Is a 
high-tech procedure, there are numerous disadvantages to the 
technique. First of all, it requires a good deal of expensive and 
specialized equipment, including camera, light source, monitor, 


along with significant hand instrumentation. Second, there is a 
steep learning curve for competency. Just because something is 
new, does not mean it is better. Many surgeons feel that EBFL is 
not a stable procedure and is more prone to relapse. | have 
personally seen more postoperative change with this technique 
than | have with my transfollicular technique. When any surgeon 
reviews, studies, analyzes, or criticizes someone else's technique, 
it is very Important to be open-minded. If a given surgeon is using 
a different technique with safe and repeatable, long-lasting out- 
comes and happy patients, then their technique can be validated, 
even if it may not be effective in the hands of other surgeons. | do 
still perform endoscopic brow and forehead lift in my practice. As 
with many procedures, | may feel a certain technique is better 
suited for a given patient, or a patient may request a given approach. 
In reality, there are numerous techniques that | use for multiple 
operations and they all basically have the same safe and predictable 
outcome, or | would not use them. It is important for the reader 
to understand that when | endorse or downplay any procedure, 
it is based not only on my personal experience, but also | try to 
take into account the basic “gestalt” of the contemporary multispe- 
clalty cosmetic surgery community. 


Transfollicular Subcutaneous 
Brow and Forehead Lift 


Transfollicular Subcutaneous 
Procedure 


The transfollicular subcutaneous browlift has become my “go-to” 
procedure and the biggest reason is simplicity. It only requires 
several instruments, does not necessitate cameras or scopes, Is a 
direct vision technique, is more stable because skin is removed, 
and it DOES NOT raise the hairline. This section is devoted to 
the transfollicular subcutaneous brow and forehead lift (TFSBFL), 
which | also refer to as the “mini open browlift.” 

A discussion of terminology plays an important role in under- 
standing (or misunderstanding) surgical procedures. Incisions made 
in front of hair follicles are termed trichophylic (hair-loving) or 
pretrichial (in front of the follicles) because the follicles are not 
disturbed. Incisions that transect intact hair follicles (transfollicular) 
have been termed trichophytic, tricho meaning “hair” and phytic 
either from the Greek phynai, “to be born,” or phyein, “to produce.” 
| have seen these terms misquoted, misused, and used inter- 
changeably in articles, textbooks, and lectures. This browlift uses 
an incision that transects the hair follicles and for accuracy will 
henceforth be referred to as the “transfollicular approach.” Since 
this lift is performed in the subcutaneous plane, the formal name 
is the “transfollicular subcutaneous brow and forehead lift” or 
TFSBEL. 

An important factor to keep in mind when choosing a browlift 
technique is whether or not it elevates the patient’s hairline. A long 
forehead and high hairline are not considered aesthetic for females. 
Coronal and endoscopic browlift approaches will both elevate the 
anterior hairline along with the brows. The endoscopic approach 
separates the deep tissue planes and elevates the brow and 
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Brow and forehead lift 
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(A,B) The patient is shown during an endoscopic brow and forehead lift and the excess skin that is shown in multiple folds will be 
positioned posteriorly and fixated to the skull. The mere existence of this level of redundancy explains why the hairline will be elevated. (C,D) The 
redundant skin in the transfollicular subcutaneous approach. The skin is excised below the hairline, hence the hairline is not elevated. 


forehead by lifting the redundant skin and repositioning it posteri- 
orly (Fig. 4.7). The TFSBFL does not raise the hairline when lifting 
the brow and forehead. 

Perhaps the biggest advantage of the TFSBFL is that does not 
elevate the anterior hairline, which is of tremendous importance. 
For patients with a low hairline, virtually any browlift procedure is 
acceptable, as nominal hairline elevation is not critical (Fig. 4.8). For 
patients with higher hairlines (longer foreheads), no extra increase 
in the anterior hairline is acceptable, so patients with elevated 
hairlines are optimum candidates for TFSBFL. This approach does 
not raise the hairline (when properly performed) but with additional 
distal scalp undermining and release, a patient's hairline can actually 
be lowered. 

The learning curve is less complex than the EBFL, and this 
approach Is very similar to facelift surgery, in that it involves dissec- 
tion and skin excision. The TFSBFL is simply a facelift for the 
forehead and brow. Subcutaneous dissection, flap development, 
skin excision, and resuturing techniques are virtually identical to 
rhytidectomy (Fig. 4.9). 

Being a subcutaneous procedure, there is less edema and 
ecchymosis compared with other browlift techniques. Since this Is 
a skin excision technique, stability is excellent, and the result Is 
immediately evident. As the skin is excised all across the horizontal 
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hairline and the area resutured, the suspension Is dispersed across 
the entire brow hairline (Fig. 4. 10A). This is in extreme opposition 
to the EBFL, which only has several fixation points that are sus- 
pended with extreme tension in selected regions (Fig. 4. 10B}. An 
additional advantage is that TFSBFL, being a subcutaneous tech- 
nique, will have an impressive effect on the effacement of vertical 
and horizontal forehead rhytids. This is possible because the skin 
is dissected from the underlying frontalis muscle and then tightened, 
which significantly improves horizontal wrinkles (Fig. 4.1 1). Sub- 
periosteal browlifts are not nearly as effective at improving hori- 
zontal forehead wrinkles, because they cannot effectively be 
addressed from the subperiosteal plane. Direct access to the brow 
depressors Is another advantage when compared with endoscopic 
access; the treatment of these muscles is easier under direct vision. 

There is no need for osseous fixation with the TFSBFL, which 
Is an advantage for both the surgeon and the patient, as many 
patients are averse to having holes and hardware in their skull. 
Finally, there is no need for over-correction with the subcutaneous 
skin excision technique and much less chance of frontal nerve 
injury. Box 4. | shows the relative advantages of TFSBFL compared 
with the endoscopic technique. 

A relative disadvantage is that the TFSBFL is not reversible, 
insofar as it is a skin excision technique. An over-corrected 





(A) Patients with low hairlines are probable candidates for any 
type of browlift; however, patients with (B) preexisting high hairlines 
require a procedure that can lift the brows without lifting the hairline. 


endoscopic brow and forehead lift could be reversed in the first 
several weeks by releasing the fixation and redissecting the pockets. 
There is no easy means of reversing TFSBFL after the skin has 
been removed. Another relative disadvantage is the public or 
collegial perception, that open browlifts are excessive or antiquated. 
Endoscopic proponents claim that the endoscopic technique is a 
minimally invasive procedure. This is not true. Only the actual 
incisions are minimally invasive. In reality, the endoscopic technique 
is the most aggressive browlift technique, traversing numerous 
tissue planes on the majority of the skull, and necessitating the use 
of cranial fixation (Fig. 4.12). The EBFL is definitely more high-tech 
and the small incisions are attractive to patients, especially when 
over-touted by surgeons that do not possess the skillset for the 
transfollicular subcutaneous technique. Comparatively, TFSBFL is a 
very conservative procedure. There is a visible incision for several 
weeks, but when this procedure is performed correctly, the inci- 
sion Is rarely a concern. 

Diagnosis 

Although | promote the transfollicular approach first, any browlift 
that has natural results, low complications, and happy patients is a 
good procedure. The diagnosis for TFSBFL is the same as for other 
browlift techniques. Once it is determined that a patient wants a 
browlift, a decision is made as to what technique to employ. When 
deciding which technique to use, several factors should be consid- 
ered. First, the position of the patient's hairline: if the patient 
already has a naturally high hairline with a long forehead, the 
TFSBFL is preferable, as no patient with a high hairline wants it 
higher. Another scenario is a patient with a significantly rounded 
frontal bone or frontal bossing. This exaggerated frontal curvature 
makes an endoscopic technique more difficult because the surgeon 
is Working tangential to the curved bone, making it difficult to 
position the tip of the scope. Also, the need for drilling into the 





The transfollicular subcutaneous approach is similar to facelift surgery in terms of the added stability of skin excision. 
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Subcutaneous mini open brow and forehead lift (TFSBFL) 
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3. 4.10 (A) The EBFL uses only two main vectors and two highly tensioned suspension sutures with cranial fixation (red arrows), which provide 
less control of the brow vectors. (B) The TFSBFL distributes flap tension across the entire forehead and there are multiple and adjustable vectors 


arrows). 





Deep glabellar rhytids released from the underlying muscles with scissor dissection. 


No specialized instrumentation required 
Minor to moderate learning curve 

Simple subcutaneous dissection 

Less concern of frontal nerve injury 

Direct vision technique 

Does not raise the hairline 

Excellent improvement of forehead rhytids 
Very low tension on brow suspension 
Control of brow suspension over entire brow 
Subcutaneous dissection, less edema, faster recovery 
Direct access to brow depressors 

No need for osseous fixation 

No need for over-correction 

Predictable longevity 


| Relative advantages of subcutaneous mini open brow and forehead technique compared with endoscopic brow and 
forehead lift 


Endoscopic brow and forehead lift (EBFL) 


Significant specialized instrumentation required 
Significant learning curve 

Requires extensive dissection of tissue multiple planes 
Frontal nerve injury more problematic 

Closed technique 

Raises the hairline 

Less dramatic improvement of forehead rhytids 
Often extreme tension to fixate brow 

Less precise control of brow suspension 
Subperiosteal dissection extends recovery 
Indirect access to brow depressors 

Usually requires osseous fixation 

Frequently over-corrected 

Longevity varies among surgeons 





The transfollicular approach (A) is much less surgically 
invasive than the endoscopic approach (B,C), which is frequently 
promoted as less Invasive. 


skull and using some type of retention system Is a negative for many 
patients. It is important to let patients know preoperatively if drill 
holes and or hardware will be used, to ensure accurate informed 
consent. 

Patients with permanently tattooed eyebrows can be problem- 
atic, especially if the tattoos are not symmetric or extremely 
peaked. When the skin is excised and the forehead retracted, an 
unnatural result can occur. Any patient with permanent tattooed 
brows should be closely evaluated for result when the brows are 
manually lifted, and the problem discussed while the patient looks 
in a mirror. Some patients have virtually no eyebrow hair and draw 





The brow is marked at the junction of the medial and lateral 
thirds or an imaginary vertical line from the lateral limbus. 


them on daily. This is not a problem, as they can be drawn at any 
height postoperatively by the patient. This type of patient is actually 
the best browlift candidate, as the operation improves their peri- 
orbital aging and the brows can be drawn anywhere the patient 
desires. 

Also germane with choosing a brow technique is the use of 
simultaneous laser resurfacing. The endoscopic technique is sub- 
periosteal and can be aggressively lasered in the same manner as 
the rest of the face. The transfollicular subcutaneous technique is 
a much thinner flap and more prone to devitalization. When | laser 
an endoscopic forehead, | use the same settings as the face, but 
when | laser a transfollicular subcutaneous browlift, | reduce the 
power or the density of the laser in the same manner that | do 
with facelift flaps. 

For younger surgeons, it is sometimes difficult to determine 
which patients are appropriate (or Inappropriate) candidates for 
brow and forehead lift. Box 4.2 shows some of the various diag- 
nostic indications and contraindications for brow and forehead lift. 


Transfollicular Subcutaneous Brow and 
Forehead Lift: Surgical Technique 


Patients are instructed to wash their hair for several days before 
surgery and the day of surgery with an antibacterial soap. 

As with blepharoplasty, the TFSBFL success revolves around 
proper preoperative Incision markings, which must be precise and 
accurate. After photographs are taken, the patient is marked pre- 
operatively. The area of maximum brow elevation is decided with 
the patient looking in the mirror. When in doubt, it is always better 
to be conservative. The area of maximum brow elevation is gener- 
ally at the junction of the central and lateral thirds of the eyebrow, 
which usually coincides with an imaginary vertical line at the lateral 
limbus (Fig. 4.13). This is a guideline and may differ in some 
patients, but is generally accurate. Some older females literally have 
no eyebrow hairs and draw them in daily, which as stated above, 
is a Safe situation. Care must be exercised not to over-elevate the 
medial brows, as this can produce an unnatural and quizzical 
appearance. Fig. 4.14 shows the typical markings for the TFSBFL. 
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Box 4.2 Indications and contraindications for brow and forehead lift 





<+ 
x Indications Contraindications 
- e Ptotic brows that when manually elevated produce a desirable e Patients who are not sure about clinical results when the 
a look in the patient's and surgeon's opinion brows are manually elevated 
D e Significant lateral brow hooding that will not be improved with e Patients who are impulsive and “want a browlift,” without 
simple upper-lid blepharoplasty proper research on their part 
e Patients with ptotic periorbital tissues that make the eye e Patients with previous aggressive upper-lid blepharoplasty 
complex appear small. Lifting the brow and forehead can that may be subject to lagophthalmos after browlift 
“open up” the lid complex e Young patients that do not exhibit classic aging signs 
e Patients with enough upper-eyelid skin to be able to fully close e Patients with unstable hairlines that may in the future have 
eyes when brow Is elevated visible scars 
e Patients with frontalis and glabellar wrinkles (some brow e Patients with significant orbital, eye, or brow asymmetries 
techniques improve these more than others) who want guaranteed equalization 
Patients with obscured visual fields that blepharoplasty does not e Patients with permanent tattooed eyebrows that may look 
improve unnatural when elevated 


BROW AND FOREHEAD LIFT 





Fig. 4.14 Typical markings for the TFSBFL are shown. The estimated 
brow peaks are shown as vertical lines and the hairline incision is shown 
as the horizontal line. 
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au l , Supratrochlear Nerve 
Additional markings commonly used include the supratrochlear SA 


nerves, which are located approximately | / mm from the midline 
and the supraorbital nerves, which are approximately 27 mm 
from the midline (Fig. 4.15). Marking the neurovascular bundles 
allows the surgeon to be mindful of significant anatomy. Blepharo- 
plasty markings are also performed if planned at the same 





procedure. 
The instrumentation for TFSBFL is minimal and similar to facelift Fig. 4.15 The supratrochlear nerves are located at the orbital rim 
surgery (Fig. 4| 6). Most commonly used instruments include: approximately |7 mm from the midline and the supraorbital nerve is 


located approximately 27 mm from the midline. They are shown in 


© R Ipel handl 
ound scalpel handles diagram form and in vivo from an actual TFSBFL. 


@ No.l I scalpel blades 

@ Fine pickups 

© Comb 

@ Marking pen The TFSBFL can be performed with local or tumescent anes- 
@ Suction thesia, but is most commonly performed with intravenous (IV) 
@ Retractors (lighted are preferable) sedation, as other simultaneous procedures are frequently included. 
@ Radiowave or electrosurgical unit for hemostasis Regardless of the browlift technique utilized, | personally do a 
@ 4-0 gut, 5-0 gut, and/or 6-0 nylon sutures. simultaneous blepharoplasty in almost every case. | feel that most 
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patients that are in need of a browlift are also in need of some 
upper-lid skin reduction. Obviously, eyelid closure must remain 
functional, so discretion is required. If the upper lids are not 
addressed, the patient may be left with a perfectly elevated brow 
but redundant upper-lid skin that detracts from the result (Fig. 
4.17). Also, in the event the brow is not elevated enough or minor 
relapse occurs, the combination of blepharoplasty and browlift 
provide a combined change that will usually satisfy the patient. 
When performing simultaneous blepharoplasty with browlift, a 
much more conservative blepharoplasty procedure is invoked. 
Less skin is removed and the outline of the blepharoplasty incision 
is different from conventional blepharoplasty. When performing 
conventional blepharoplasty, most surgeons use an upswept inci- 
sion at the lateral portion of the eyelid. This is done to assist with 
lateral hooding. When performing browlift surgery, the lateral 
hooding is automatically corrected, so there is no need to perform 
the upswept lateral blepharoplasty incision. The “bleph with brow” 
incision is tapered on both ends (Fig. 4.18). Whereas a traditional 
blepharoplasty may dictate a |0-mm skin excision, the blepharo- 
plasty done with browlift requires only 3—4 mm of skin excision. 
When combining simultaneous blepharoplasty and browlift, novice 
surgeons should perform the browlift first, as the amount of eyelid 
skin excision Is more easily determined. Experienced surgeons can 




















perform the blepharoplasty first by taking 3—4 mm of skin at the 
beginning of the procedure. Additionally, elevating the brow will 
reposition the eyelid tissues so significant muscle or fat removal is 
not generally necessary and simple skin excision is usually sufficient 
for most cases. | have never experienced a problem lagophthalmos 
when combining these procedures. 

When performing blepharoplasty before the browlift, the lid 
incisions are closed before scalp excision is performed. The 
surgeon can therefore decide how much excess forehead skin can 
be removed without producing significant lagophthalmos. Enough 
skin must remain to close the lids, and this is taken into account 
during excess scalp excision (Fig. 4.19). Novice surgeons should 
avoid simultaneous blepharoplasty or perform it at the end of the 
case to avoid significant lagophthalmos. 


Crafting the Incision 


There are few surgeries totally defined by a specific incision, but 
this is one of them. The technicality and quality of the transfollicular 
incision can make or break the aesthetic success of this browlift 
procedure. There are two basic principles of this lift. The first criti- 
cal principle is to craft a precision incision to allow hair regrowth 
through the surgical scar, thus camouflaging it. The second principle 
is to elevate the brow and forehead without raising the hairline. 

The incision pattern is also very critical for a naturally appearing 
hairline scar. First, the incision should never be made anterior to 
the hairline. To avoid old terminology confusion, we will refer to 
incisions anterior to the hairline simply as “prefollicular” hairline 
incisions. They are also referred to as “trichophytic” or “pretrichial” 
and this incision totally avoids any hair follicles. This may sound 
good In theory and will definitely be easier to incise and close, but 
the aesthetics are frequently unacceptable and produce a straight 
line, often hypopigmented scar (Fig. 4.20). | frequently hear sur- 
geons advocate the prefollicular hairline incision but continually see 
patients In my office who were operated elsewhere and have 
unacceptably visible scars. Even geometric, random incisions per- 
formed anterior to the hairline can heal with a very unnatural 
appearance (Fig. 4.21). 

As there are very few straight lines in human anatomy, these 
prefollicular scars can look unnatural. Also important Is the fact that 
there Is no such thing as a “natural hairline.” Normal hairlines are 
not lines at all, but very incidental and random patterns of follicles. 


1.17 This patient is shown before and after successful TFSBFL browlift but the result is compromised by existing redundant upper-eyelid skin. 
Performing conservative blepharoplasty prevents the problem in such patients. 
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Fig. 4.18 The upswept lateral incision used in conventional 
eee a (A) and the more conservative incision outline used 
when combining blepharoplasty with simultaneous blepharoplasty (B). 
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Fig. 4.19 Blepharoplasty can be performed before the browlift, but 
the amount of scalp resection will be more critical. This is the patient at 
the end of the case after closure of the upper-lid incisions and the brow 
incision. Novice surgeons should perform blepharoplasty at the end of 
the case or as a separate procedure. Several millimeters of 
lagophthalmos is acceptable and will resolve when surgical edema 
subsides. 


Only a toupée or a poor hair transplant produces a true “hairline.” 
Making a straight line prefollicular incision on a patient's forehead 
can make them look unnatural, with a visible and often hypopig- 
mented scar (Fig. 4.22). 

The transfollicular incision is unique in design. First, the incision 
is designed to transect the existing hair shafts and follicles at a steep 
bevel. This incision is intentionally placed about 5 mm posterior to 
the true hairline. The optimum placement of this incision is at the 
region of the follicular density change from the thin, sparse anterior 
hairs to the denser follicles of the “actual” hairline (Fig. 4.23). The 
incision has to be placed posteriorly enough to allow the scalpel 
to transect enough hair shafts and follicles to regrow through the 
thin scar edges. 

The bevel of the incision is critical and must transect several 
rows of hair shafts and follicles at different heights. In order for this 
to occur, the scalpel with a No. | | blade must be held about | 0—20 
degrees above the horizontal plane, as shown in Fig. 4.24. This 
angle and scalpel movement is similar to filleting a fish, except the 
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Incisions at or anterior to the hairline are easier to surgically 
manage, but often leave visible and hypopigmented scars that actually 
draw attention to the unnatural situation. 





g Browlift incisions placed anterior to the hairline are obvious 
and unnatural appearing, even when an attempt is made to avoid a 
straight line and geometrically randomize the incision. 





(A,B) Normal hairlines are a random transition of follicular density and (C) only toupées have an Incidental straight hairline. 


y 


s 





The transfollicular incision is placed about 5 mm posterior to 
the hairline where the follicular density transitions to the thicker hair. 
This incision is random and extends laterally just past the area of 
intended arch peak, as shown by the dotted lines. There is never a 
need to extend past the temporal crest as the incision ends at the brow 
tail in the average patient. 


Horizontal 





The angle of the scalpel with a No. | | blade is about |5 
degrees above the horizontal plane and kept at this angle for the entire 
INCISION. 





(A) The extreme bevel produces a feather edge where the dermis blends with the epidermis as shown clinically and (B) using a fruit 
peel as an example. The elevated flap shows the white part of the peel mimicking the dermis and fat, while the yellow edge of the peel mimics the 


epidermis. 


blade is not totally horizontal. The reciprocal motion of filleting a 
fish is used when the incision is made. 

This extreme bevel has numerous functions. First, it allows the 
angled transection of hair shafts and follicles, which encourages hair 
regrowth through the scar. Second, this extreme bevel produces 
a very thin skin incision edge. Whereas an incision made perpen- 
dicular to the skin surface will produce the thickest skin edges, the 
more angled the scalpel is held, the thinner the skin flap edges will 
be. This very thin epidermal/dermal interface contributes to the 
excellent aesthetics of this type of skin incision. This thin interface 
also makes it easier for the underlying hair follicles to grow through 


the thin flap. When the surgeon appreciates these characteristics 
and can predictably perform this incision, repeatable outcomes are 
accomplished with this approach. 

To illustrate this transition, Fig. 4.25 shows a beveled incision on 
a grapefruit peel; the white region corresponds to the dermis, and 
the yellow region corresponds to the epidermis. 


Incision Geometry 

Keeping with incision design, the next aspect to be addressed is 
incision geometry. Understanding that the incision is placed about 
5 mm into the hairline, the configuration can be regular with large 
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(A) Large regularly angled triangles during incision will 
produce (B) an orderly scar, which is more visible than randomly incised 
skin. 


or small triangles or irregular with random undulating geometry. 
Different surgeons prefer one of these configurations over the 
others. Proponents of large triangular incisions say that the incision, 
skin excision, and reapproximation of the trimmed flap is less 
laborious. My experience with the larger triangular configured flaps 
has been that the larger regular triangles show more intentional 
geometry, which is obvious after healing (Fig. 4.26). Other surgeons 
prefer very tiny triangles and this is not only more labor intensive 
to cut and sew, but the smaller the triangles, the more the final 
incision resembles a straight line (Fig. 4.27). 

After experimenting with all the common geometric incision 
patterns, experience has shown that a random, irregular, undulat- 
ing incision pattern produces the best postoperative scar. As 
stated earlier, this incision is made by using the scalpel at about a 
|O—20 degree angle from horizontal in a reciprocating manner like 
filleting a fish. The pattern is basically irregular and reminiscent of 
ventricular fibrillation on an electrocardiogram (Fig. 4.28). The 
incision pattern and the angle of the cut are both critical factors in 
the success of this technique. 

If a patient has a prominent widow's peak, it is better to cut 
through the lower-third of the apex instead of following the distinct 
“V” shape of the peak. Otherwise the angles are too conspicuous 
with the final scar (Fig. 4.29). 

Similar to blepharoplasty, correctly marking this browlift incision 
is critical. Marking the incision 5 mm posterior to the hairline with 
a conventional “Magic Marker” type felt marker with an angled tip, 
provides a basis for the incision outline. The marker is used to mark 
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A transfollicular incision with very small triangles. Although 
acceptable, very small incision patterns almost equal a straight line scar. 
Larger random, irregular geometric patterns are optimal. 


VIA IVE PU 





The most aesthetic incision for the transfollicular browlift is a 
random, undulating pattern that is similar to a ventricular fibrillation 
tracing on electrocardiogram. This incision is made about 5 mm 
posterior the hairline in an extreme beveled angle. 


triangles by rotating the tip while marking. The first mark is 
made with the tip held at a 45-degree angle to the left, then the 
marker is rotated 45 degrees to the right to make the correspond- 
ing angle. This is repeated 5 mm behind the hairline across the 
scalp (Fig. e4.1). Although triangles are drawn, the incision is not 
angular and the peaks of the triangles are rounded with the scalpel. 
The triangles are only used as a general guide. 


Transfollicular Incision and Healing 


The reason this incision heals so well when performed properly is 
that the transected hair follicles can regrow through the incision 
and camouflage the scar. In order for this to occur, the bevel of 





Fig. e4.1 A felt-tipped pen is used to mark triangles 5 mm behind the 
hairline across the proposed incision site by rotating the tip right and left 
to make equal angles. The angles will be rounded in the final incision. 
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Brow and forehead lift 





When attempting to include the widow's peak in a triangle, 
the resultant scar appears intentional and visible (A). For patients with a 
widow's peak, a better aesthetic result will result when the widow's 
peak is transected to blunt the peak (B). Patients are informed of this 
preoperatively and experience has shown that most patients do not 
mind losing a slight amount of their widow's peak as shown in (C). 


the incision must transect the hair shafts and follicles at various 
angles. The most anterior and usually fine vellus hairs may be totally 
excised and be lost. Generally, this small amount of hair loss is 
negligible and not noticeable in the final result. The next rows of 
follicles are transected close to the hair bulb and these are the hairs 
that will regrow through the scar. The posterior-most hair shafts 
will be transected towards the top of the shaft and these will also 
grow back (Fig. 4.30). 

Although some hair may be excised when trimming the flap, it 
should be negligible if the incision is made correctly (Fig. 4.31). It 
may appear that more hair is lost when incising, but it is important 
to remember that some of the rows of follicles that appear to be 
cut will actually regrow through the scar; in effect these hairs are 
cut but not lost. 

As with any surgical procedure, a learning curve is associated 
with this technique but when mastered, the postoperative scar and 
hairline can be virtually undetectable (Fig. 4.32). 

The reason that the incision cannot be made more posteriorly 
than 5 mm is that if the incision is made more posteriorly, more 
hair will be removed during flap trimming and the hairline will be 
elevated, which is counterintuitive to this hair-sparing technique. 


The extreme bevel of the incision will cut the anterior 
hairline follicles low and the successive posterior rows of hair higher on 
the shaft. It is the more anterior hairs that will regrow through the 
incision to camouflage the scar. 





Although it appears that some hair is excised when trimming 
the forehead flap, many of the hairs are cut above the hair bulb and will 
regrow through the scar. 


The further back the incision is made on the scalp, the more the 
procedure resembles a coronal lift and elevates the hairline. In 
some patients, the incision may be slightly posterior, such as 7 mm, 
but beyond that, excessive anterior hair will be lost during skin 
excision. When the incision is close to the hairline, the excised 
tissue will be forehead skin and not hair. The incision does need 
to be posterior enough to accept a long bevel with the No. || 
scalpel blade and 5-6 mm is generally adequate. Patients with thick 
straight hairlines across the entire forehead are the easiest candi- 
dates for novice surgeons. For patients that have do not have a 
distinct, straight hairline, or have lateral hair recession, the incision 
must be modified to accommodate the follicular density as it curves 
around the hairline (Fig. 4.33). 

After the initial hyper-beveled incision is made and dissection 
completed, the excess forehead skin will be retracted towards the 
scalp and also trimmed with the same angle bevel as the initial 
incision. The feather-edged forehead skin flap will then lie on the 
feather-edged scalp flap to create a very thin epidermal/dermal 
interface (Fig. 4.54). It is this thin skin interface, which lies over the 
transected hair shafts and follicles, that allows the hair to regrow 
through the skin and camouflage the scar (Fig. 4.35). When these 
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BROW AND FOREHEAD LIFT 


. (A) A straight hairline with a simple incision across the 
l forehead. (B) A patient with a temporal recession; these cases require 
| modification of the incision to stay in the denser hairline and follow the 
The excellent hairline aesthetics that can be achieved with curvature. 
the described transfollicular approach. 





B 


(A) The hyper-beveled forehead skin flap that will overlie the hyper-beveled scalp flap. (B) This thin interface, which overlies transected 
hair follicles and shafts, will be penetrated by hair regrowth. 
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Fig. 4.36 New hair regrowth through the incision is seen in this 
patient 4 weeks postoperatively. 


incisions are properly performed, new hair regrowth can be seen 
in the first several weeks after the procedure (Fig. 4.36). 


Step-by-Step Operative Technique 


Simultaneous Blepharoplasty 


| believe that almost any patient that needs a browlift also needs 
blepharoplasty. | perform simultaneous blepharoplasty with almost 
all browlifts (endoscopic and transfollicular). The only exceptions 
are patients that do not have dermatochalasis, or patients that have 
had previous aggressive upper-lid skin resection. lo determine this, 
| manually elevate the brow to the desired position. If there is 
redundant lid skin (which there generally is), then | will perform 
simultaneous blepharoplasty. Another means of estimating the 
need for blepharoplasty is to lie the patient back in the chair. This 
automatically places the brows in an elevated position. If there is 
still excess upper-lid skin in this position, a blepharoplasty is 
warranted. 

After the surgical prep is completed, the incision marking is 
visualized and several rows of hair are combed forward to expose 
the scalp where the incision will be made (Fig. 4.37). 





Anesthesia 


As stated earlier, this procedure can be performed with tumescent 
anesthesia only but is more commonly done with sedation. For 
tumescent technique, the entire brow and forehead Is injected with 
typical Klein’s solution (0. 1% lidocaine with |: 1 million epineph- 
rine) with a 23-gauge spinal needle. The tumescent solution is 
injected from the hairline to the superior orbital rims and laterally 
to the temporal crests. It is critical that the local anesthesia Is 
injected in the subcutaneous plane, as this is where the dissection 
will occur. The tumescent solution also produces hydrodissection 
between the dermis and frontalis, which aids in the actual surgical 
dissection. The actual hairline where the scalpel incision occurs is 
injected with 2% lidocaine | : 100,000 epinephrine. If the surgeon 
does not want to use tumescent anesthesia, the entire brow can 
be injected with the standard 2% lidocaine with epinephrine. Again 
it Is Important to infiltrate from just above the planned incision to 
the superior orbital rims and the entire forehead between the 
temporal crests (Fig. 4.38). Unlike liposuction, excessive volume 
of tumescent Is unnecessary and only enough fluid to provide 
anesthesia and hemostasis Is used. 


Dissection 


Just as a precision incision is required for this procedure to be 
successful, the dissection is equally important. Unlike many browlift 
procedures, this is a subcutaneous dissection. The proper dissec- 
tion plane is below the dermis (including some subcutaneous fat) 
and above the frontalis muscle. This plane is similar to facelift 
surgery and the proper plane must be followed for success with 
this procedure. 

Some surgeons prefer to pretunnel or predissect the subcuta- 
neous flap with blunt dissectors (Fig. 4.39) as similarly performed 
in facelift surgery. Although this is not a necessary step, It Is very 
helpful, especially for novice surgeons, to find and stay in the 
correct surgical plane and avoid trauma to the thin frontalis muscle 
complex. 

After the pretunneling maneuver, the actual flap dissection Is 
begun. Again, this is a subcutaneous dissection made below the 
dermis and above the frontalis muscle. The dissection is performed 
with facelift scissors, and it is imperative to remain in the 
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(A,B) A 23-gauge spinal needle is used to tumesce (C) the yellow-shaded area. A syringe or peristaltic pump can be used. Alternatively, 
simple subcutaneous local anesthesia can be injected with a conventional needle. 
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Blunt dissectors are excellent for creating a pretunnel in the 
subcutaneous plane. This produces “Swiss cheese” tunnels that facilitate 
the remainder of the dissection. 
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subcutaneous plane and not damage the frontalis muscle or the 
sensory nerves that lie over it. The surgeon must remain cognizant 
that long branches of the supratrochlear and supraorbital nerves 
course from the superior orbital rim to the scalp (Fig. 4.40). 

Scissors dissection is begun at the incision line as the scissors 
enter the subcutaneous plane. If the flap has been pretunneled, 
this dissection is easy and can be accomplished by “nipping,” 
pushing, and spreading with the scissors (Fig. 4.41). This initial 
scissor dissection can be performed “blindly” (indirect vision) to a 
point several centimeters above the orbital rim to prevent damage 
to the supratrochlear and supraorbital nerve branches. Distal to 
this, all dissection must be completed with direct vision, as the 
neurovascular bundles are easily visualized. A lighted fiber optic 
retractor greatly facilitates the surgery. In the midline glabellar 
region, blunt or sharp dissection can be performed to the nasal 
radix without fear of nerve injury. 

As the flap is developed, bleeding will occur at the incision site. 
Minor bleeding will subside but given the vascular nature of the 
scalp, larger areas of bleeding must be cauterized. Very fine tip 
bipolar forceps are used and extreme care is exercised not to 
damage exposed hair follicles (Fig. 4.42). The surgeon must always 
keep in mind that it is the hair follicles and cut hair shaft that regrow 
through the scar and any damage to these structures can compro- 
mise the result. 

After the initial flap is developed, it is completed to the required 
extent. This can be variable depending on the age of the patient 
and amount of brow and lid ptosis. In most cases, the lateral extent 
of the dissection extends just past the brow tail to the point needed 
to fully elevate the brow (Fig. 4.43). In older patients, or those 


Supraorbital nerve, 
superficial branch 


Supraorbital nerve, 
deep branch 





nerve 


A 


Supratrochlear 





(A) Branches of the supratrochlear and supraorbital nerve run superiorly from the superior orbital rim towards the scalp. (B) Although 
not encountered in all dissections, care must be taken to stay above the frontalis muscle to preserve the nerve branches. 





(A) Scissors dissection is carefully performed by “nipping,” advancing and spreading the scissors. (B) This can be performed without direct 
vision to a point several centimeters above the superior orbital rim, but should be performed with direct vision when approaching the orbital rims 


to prevent nerve damage. 


with extreme ptosis or hooding, the dissection can proceed more 
laterally, just up to the temporal crest (conjoined tendon) but never 
exceeds this region laterally (Fig. 4.44). Again, the advantage of this 
procedure Is simplicity. Staying medial to the temporal crest region 
also prevents damage to the frontal nerve. 

It Is Imperative to remember that this is lipocutaneous flap 
performed in a plane above the frontalis muscle. The flap should 
have adequate fat on the dermal surface (Fig. 4.45). The frontalis 


muscle is very thin in some females and sometimes translucent. 
Gentle dissection in the subdermal, premuscular plane above the 
muscle is essential to preventing injury. 

Once enough inferior dissection has been performed to accom- 
modate retractors, the remainder of the procedure is performed 
with direct vision (Fig. 4.46). As the direct vision dissection 
approaches the superior orbital rims, the anterior flap can be 
folded inferiorly to facilitate vision. This may not be possible with 
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Fine-tipped bipolar forceps are used to control bleeding with low power and extreme care is needed not to damage hair follicles that 
could compromise the result. 






4 
S 
1.43 (A) The yellow shading shows the usual region of subcutaneous undermining for younger patients or those without significant brow 


hooding. The blue shading represents regions of lateral extension that can be expanded for older patients or patients with increased brow hooding. 
(B) The lateral extent of the average case. 





} In older patients with significant lateral hooding, the incision may be carried more laterally past the brow tail. The white circle shows the 
lateral extension. This allows any necessary lateral dissection. Dissection is never carried past the temporal crest in this technique. 
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As the dissection and flap development proceed, direct 
vision is used. This is a great advantage of this approach. A fiber optic 
retractor greatly facilitates vision. 


a small flap on a younger patient, but may be performed with a 
larger lateral dissection on a patient with Increased aging and ptosis 
(Fiera): 

As the dissection continues, the neurovascular bundles of the 
supratrochlear and supraorbital nerves will be encountered. The 
advantage of a direct vision approach is the excellent visualization 
of these structures (Fig. 4.48). As the dissection nears the orbital 
rims, and hence the neurovascular bundles, judicious and precise 
surgery is required to prevent nerve injury. In the area of the 
neurovascular bundles, direct vision should always be used. Blunt 
facelift scissors are used to gently spread the perineural tissues 
without disrupting the nerves and vessels. The initial approach Is 
with the scissors used horizontally. The bundles can actually be 
dissected further by turning the scissors vertically and gently 


As the flap is developed, it can be folded anteriorly for 
improved vision and access. This may not be possible with smaller flaps 
that do not extend past the brow tail. 


stretching between the bundles for additional release and dissec- 
tion (Fig. 4.49). The neurovascular bundles can be gently stretched 
without permanent damage, while dissecting in the subcutaneous 
plane (Fig. 4.50). This is preferable to having them tethered to the 
flap, which will later be stretched. 

For surgeons used to endoscopic or coronal approaches, the 
nerve bundle in these approaches are subperiosteal and the nerve 
exits a foramen or notch as a distinct single bundle (Fig. 4.51). 
Damaging this main branch can cause considerable damage. In the 
subcutaneous approach, the nerve has branched from the bundle, 
so main trunk damage Is less risky. 

As the inferior dissection proceeds, nerves are gently freed from 
the surrounding tissues or avoided altogether if it is not an obstacle 
or not interfering with the lift. It is imperative to release the eye- 
brows completely for effectiveness and stability of the lift, so the 
surgeon must dissect inferior to the brows and into the upper lids 
(Fig. 4.52). Since the patient is in the supine position, the brow will 
almost self-elevate when the appropriate adhesions and tethers are 
released with the scissors. When the brow is passively released 
and elevated to the proper arch, the dissection is sufficient. This 
will differ from patient to patient. Younger patients may only need 
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BROW AND FOREHEAD LIFT 





Fig. 4.48 One of the main advantages of the open, direct vision procedure is the excellent visualization of neurovascular structures. 





Fig. 4.49 The neurovascular bundles are approached with the scissors 
in the horizontal plane and the scissors are then rotated 90 degrees to 
the vertical plane to dissect between the bundles. 


dissection and elevation to the area of maximum arch but older 
patients may need dissection to the lateral orbital rim (Fig. 4.53). 

At this point, the brow depressors can be addressed. One of 
the prime advantages of the subcutaneous dissection technique is 
that the dermal/muscle interface can be separated with dissection 
and thereby can improve the horizontal and vertical forehead 
rhytids (see Fig. 4.11). This degree of improvement cannot be 
achieved with subperiosteal endoscopic techniques in which the 
dermal/muscle interface remains intact. 

With the endoscopic technique, most surgeons disrupt the 
brow depressors. During the TFSBFL, | do not always address 
these muscles. Most of my patients use neurotoxins and | simply 
do not think that active brow depressors are a main cause of 
relapse, especially in the transfollicular technique. The skin excision 
truly maintains the result and | have patients a decade after this 
surgery that have not relapsed. 
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| have seen many surgeons perform a simple transection of the 
brow depressors with endoscopic surgery to prevent relapse. Any 
surgeon with cancer or trauma experience has seen large portions 
of facial muscles removed or avulsed and the return of function is 
sometimes impressive. | do not think that transecting a thin muscle 
is permanent and believe it will quickly heal and return to function. 
If a patient has a particularly active depressor complex with deep 
skin creases, | may transect the procerus and corrugator supercilii 
muscles. 

With endoscopic subperiosteal access to the brow depressors, 
they must be addressed from below by incising the periosteum. 
The opposite relationship exists with TFSBFL. In the subcutaneous 
approach, the brow depressors lie below the plane of dissection. 
Anatomically, the mimetic muscles are subcutaneous and have 
bony origins with dermal insertions. These muscular attachments 
and fusion regions are never as specific and isolated as shown in 
textbook drawings but rather have fan-shaped _ interdigitations 
where the fibers of one muscle mesh with those of another 
(Fig. hat): 

To access the brow depressors (paired corrugators supercilil and 
procerus muscles), the surgeon must incise at a level inferior to 
the fat that overlies these muscles. My preferred method of 
addressing the brow depressors is to transect them using the 
Ellman Radiowave Micro Needle (Ellman International, Oceanside, 
NY). On the coagulation mode, the procerus bellies are transected 
horizontally, and the corrugators supercilli muscle bellies are 
transected at an angle (Fig. 4.55). 

It is also important to remember that the supratrochlear 
nerve pierces the corrugator supercilii muscle, which is another 
good reason to be conservative with this step. Wearing loupes 
at this point aids precision. After muscle transection, a long, 
narrow hemostat can be used to spread and further disrupt 
the muscles if desired. Over-disruption or excision of this 
musculature can produce splayed brows, unnatural animation 
or visible depression, so moderate intervention is all that is 
necessary. 

After the depressors are addressed, all areas are again checked 
for hemostasis. At this point, one can easily appreciate the amount 
of forehead skin redundancy when the flap is pulled downward 
(see Fig. 4.57). 





(A,B) The same scissors repositioning is shown clinically. The vertical position allows nerve preservation while freeing the tissues. 





(A) The supraorbital nerve when viewed from the endoscopic approach exits the foramen as a single bundle. (B) In the subcutaneous 
approach, the nerve is branched. 





(A) The eyebrow must be released for successful lift and longevity. (B) After the neurovascular bundles are freed and protected, 
dissection can proceed inferiorly to release the brows. 


209 





= 
O 
œ 
oD) 
iS 
Oo 
= 
O 
t= 
O 
C 
au) 
O 
Ss 
œN 


BROW AND FOREHEAD LIFT 














For patients with advanced aging, more extensive dissection 
of the lateral brow may be required. 





The brow depressors can be transected during the TFSBFL 
to Increase stability and longevity. The paired procerus (green) and 
corrugator supercilli (yellow) are approached from the subcutaneous 
plane. 


Skin Cutback 


The next step is to address the excess skin to be excised, and this 
is very similar to facelift surgery in most respects. When the patient 
is recumbent and the forehead dissected, gravity pulls the scalp 
posteriorly (Fig. 4.56). Before any skin cutbacks or excision, it is 
important for the assistant to manually elevate the scalp to a 
forward position so the precise amount of skin excess can be 
determined (Fig. 4.57). This is an important step and failure to 
equalize the posterior scalp position will result in less skin excision 
and affect the final result. 

At this point, skin cutbacks are made and key sutures placed to 
bear the tension of the elevated flap in three areas. This is the 
perfect time to employ the old surgical adage “measure twice, cut 
once.” It is Important to judiciously measure and cut in small 
increments, as if overcut, there is no reversal. 

The average skin cutback distance is 20 mm in the lateral 
regions and usually somewhat less in the central region, where 
|5 mm is a good starting point and can be adjusted. It Is important 
in any browlift technique not to over-elevate the medial brow, as 
it can create a quizzical and unnatural appearance. The lateral 
cutbacks are made in the region of anticipated maximum brow 
arch or elevation, as marked pre-surgically. This corresponds to 
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The procerus and corrugator supercilii muscles are 
transected with a radiofrequency microneedle, then disrupted with a 
hemostat to decrease their activity. 


the junction of the middle- and lateral-third of the brow or the 
lateral limbus of the corresponding eye (Fig. 4.58). 

Not all patients have the same amount of brow excess skin, and 
there is no “cookbook” measurement of cutback distance. Experi- 
ence has shown that the typical browlift patient will require at least 
20 mm excised (Fig. 4.59). Patients with less aging may only require 
| 2—|5 mm of skin excision, while patients with advanced aging or 
ptosis may require 30 mm of skin excision. Fig. 4.60 shows a 
patient with 20-mm skin cutbacks (A) and an older patient (B) with 
30-mm cutbacks. 

The actual skin cutback can be made with scissors or scalpel. 
Although a simple straight cutback with a “V"-shaped base will 
suffice, this sometimes heals with a small vertical scar. A more 
aesthetic means of performing the cutback is to use the No. |l 
scalpel blade to make a small “fishtail” cut at the base of the cutback 
(Fig. 4.61). This maneuver enables a small horizontal configuration 
at the base of the “V” cutback, which heals without a vertical line. 
The cutbacks are anchored to the scalp incision with 5-0 gut 
suture. 

The first time a surgeon performs this procedure, they may be 
hesitant to remove 20 mm of skin. Although it is always better to 
err on the conservative side, 20 mm is average and | have never 





(A) The incision in the passive position just after the incision 
is made and before dissection is completed. (B) The gapping incision 
that occurs in a recumbent patient after dissection of the forehead. 
Failure to reposition the posterior scalp to a neutral position will result 
in less skin excision and suboptimal result. 


over-elevated a brow with this measurement. Also, when the 
patient stands up and the swelling subsides, there may be a few 
millimeters of relaxation of the brow. When the posterior scalp is 
pushed forward by the assistant, the surgeon pulls the forehead 
skin posteriorly with tension. This is very similar to making cutbacks 
on a facelift flap. Some traction on the flap is necessary but extreme 
stretching Is not necessary or advocated. Again, it makes sense to 
err on the conservative side. More skin can always be removed 
later, which is the mantra of all cosmetic surgery. 

Elevation in the midline will rejuvenate a ptotic and redundant 
glabella and lift this area. Unlike endoscopic browlift, where the 
maximum elevation is desired to accommodate relapse, there Is 
no need to over-correct the brow in the subcutaneous technique. 
What you see Is pretty much what you get with this technique. 

The skin cutbacks are adjustable and are ultimately determined 
by the height of each brow. Patients with symmetric brows usually 
remain symmetric when making the skin cutbacks and placing the 
key sutures. The surgeon and staff must observe and confirm that 
both brows are equally elevated but this usually occurs automati- 
cally in patients with symmetric brows. 

An important concept to discuss is dealing with patients with 
brow asymmetry. Some patients present with one brow higher or 
lower than the other. This asymmetry may be simple ptosis and 
be easily correctable by removing more skin on the ptotic side. 
Some patients, however, may have a brow asymmetry due to 
structural differences, such as a smaller bony orbit or soft tissue 
discrepancies. Due to this unpredictability, | never guarantee a 
patient that their asymmetry can be corrected. | can promise both 
brows will be lifted, but if they start with an asymmetry, they may 
end up with a relative asymmetry. Having said this, many patients 
with asymmetry can be corrected. Fig. 4.62 shows a case in which 
the skin cutbacks were customized by removing differing amounts 
of skin as the right brow required more elevation. Fig. 4.63 shows 
a patient with a preoperative brow asymmetry with the left brow 
being lower and corrected surgically by removing more skin of the 
left side than the right. 

Although rare, there are cases where a patient only needs a 
unilateral browlift and this can be accomplished by performing the 
surgery on only the ptotic side (Fig. 4.64). 





The scalp is shown passively relaxed after forehead dissection (A). The assistant pushes (arrows) the scalp forward (B) to a neutral 
position so the excess forehead skin can be retracted by the surgeon (C) and accurately measured for skin cutback. 
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If a blepharoplasty was performed before the browlift, adjust- 
ment of the skin cutback and excision needs to be evaluated so 
the eyelids can still be closed. Several millimeters of lagophthalmos 
is acceptable and will resolve with healing. If it appears that lids will 
not close, smaller cutbacks are made and less skin is excised from 
the forehead flap (Fig. 4.65). 


Skin Excision 


After the key sutures have been placed, the next step is to excise 
the excess skin. The incision for the skin removal is just as important 
and precise as the initial hyper-beveled skin incision. For this scar 
to properly heal and ensure hair regrowth, the bevel on the excess 
skin must match the bevel on the original incision. This is performed 
in the same hyper-beveled manner by angling the scalpel 10-15 
degrees from the horizontal plane, as shown in Fig. 4.24. It is very 
important to trim the excess forehead skin, not only with the same 
angle of bevel as the original incision, but also to duplicate the same 
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The center skin cutback corresponds to the midline and the 
lateral cutbacks align with the desired maximum point of brow 
elevation. 


random geometric configuration as the original incision. This step 
can be intimidating to the novice surgeon. A common question is 
how to duplicate the pattern of the first incision when removing 
excess skin? Although this is a skill in and of itself, it has a learning 
curve. There is a certain amount of error built into the trimming, 
due to the elastic nature of the forehead skin. The final excision is 
sufficient, even if the geometry is not 100% exact on both the 
scalp and the forehead skin. Novice surgeons can use flap marking 
instruments used in facelift surgery (Fig. 4.66) but “freehanding” the 
flap incision easily is performed with experience, 

As stated above, some of the anterior hairs will be excised when 
trimming the flap (Fig. 4.67). These hairs are usually those anterior 
to the 5—6 mm pre-surgical marking. These hairs were incised with 
an extreme bevel incision, so some of these hairs have intact fol- 
licles on the scalp that will regrow through the scar. This means 
that all of these hairs are not lost. Some of the finest solitary, thin, 
vellus anterior hairline hairs may be sacrificed with excision, which 
is not significant to the final result. 

Regardless of the method used, it Is imperative to make the 
incision on the forehead flap at the exact same extreme bevel that 
was used for the initial scalp incision. If the angle is not the same 
for both flaps, an uneven tissue thickness with a “step off” will occur 
instead of the smooth bevel overlap. Fig. 4.68 shows the excess 
skin being trimmed at the same extreme bevel as the primary scalp 
incision. The key to optimum trimming is to match the geometry 
of the flap being trimmed with the geometry of the original scalp 
incision. The best way to do this is to simply lift up the forehead 
flap to view the contour of the underlying tissue. This “zig zag” 
pattern is observed and needs to be replicated when trimming the 
forehead flap. As elementary as this sounds, when you see a “zig” 
below, you “zig” with your No. I| blade. Then you lift the flap 
again and when you see a “zag” you “zag.” Duplicating this undulat- 
ing, peak and trough pattern is accurate when the flap is lifted, first 
to visualize the pattern and follow it with the No. II blade (Fig. 
4.69). Fig. 4.7/0 shows the flap before, during, and after skin 
excision, 
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(A) A patient with advanced aging is shown with a 30-mm cutback. (B) The average amount of lateral skin cutback for the transfollicular 


subcutaneous technique is 20 mm. 
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After the skin cutbacks are made and the flap trimmed, the 
entire incision is closed with either 6-0 nylon or 5-0 gut. Although 
some surgeons advocate subcutaneous sutures, | do not use 
them and have found no advantage in doing so with this browlift 
technique or facelifts. For skin closure, experience has shown 
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| (A) A patient with a |5-mm skin cutback. (B) A 20-mm skin 
cutback. (C) An older patient with 30-mm cutbacks. 


interrupted 5-0 gut to be very aesthetic and advantageous as there 
is no need for suture removal which can disrupt the fine edges of 
the flap (Fig. 4.71). Interrupted sutures are preferred because each 
peak and trough can be individually addressed and adjusted for 
vector direction and tension. A running suture is faster, but if the 
suture breaks, then the entire incision can be jeopardized. If a “dog 
ear” is encountered at the end of the flap, a simple release exten- 
sion Is performed in the hairline. 

Laser skin resurfacing Is a procedure commonly combined with 
other cosmetic facial procedures. When performing endoscopic or 
other subperiosteal approaches, the forehead flap is full thickness 
and can be lasered aggressively with the same settings as the face. 
Since the TFSBFL is a subcutaneous approach, the flap is thinner 
and more fragile. This flap can be lasered but the density or fluence 
must be adjusted in the same way that facelift flaps are lasered. | 
use the same J|/cm* of fluence as on the face, but decrease the 
density from 6 (30% overlap) to 4 (20% overlap) and only perform 
a single pass (Fig. 4./2A). Simultaneous browlift and laser should 
only be performed by surgeons experienced in both procedures. 
A 20% trichloroacetic acid (TCA) chemical peel can also be used 
safely on the forehead flap and | generally use two coats with the 
endpoint of a light white with pink background, which would 
penetrate approximately to the papillary dermis (Fig. 4.728). 

At the end of the procedure, the hair is washed and combed 
out with sterile water and peroxide. A light dressing can be placed 
but | do not routinely use any dressing and have not experienced 
any problems foregoing their use. 


Postoperative Phase 


The patient is transferred to the post-anesthetic care unit and 
discharged when stable. A prescription for antibiotic and analgesic 
is dispensed. The patient is seen in the office the next day to inspect 
the surgical site and check for hematoma. Although | have had 
several intraoperative hematomas, | have never experienced a “full 
blown’ postoperative hematoma. | have seen several patients with 
minor collections of blood that were expressed out of the suture 
site. Several postoperative seromas have been aspirated but this is 





(A) A No. I I scalpel blade is used to make a small “fishtail” at the base of the cutback. (B) Experience has shown this to heal more 
aesthetically than a straight cutback. 
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uncommon. If a dressing is placed, it is removed at this visit. Patients 
may wash their hair on postoperative day 2. They are warned not 
to use a hairdryer with heat or curling irons, as many patients have 
some level of paresthesia and can burn the flap. Patients are asked 
not to dye their hair or have perms, etc., until the incision is healed. 

Most patients generally take 7—10 days off work after TFSBFL, 
although some go back earlier if there is no bruising. If the patient 
can wear bangs for several weeks, the entire scar is camouflaged, 
although | have performed this procedure on numerous females 
who wear their hair back without a problem from day |. 

If performed properly, the TFSBFL incision begins healing 
quickly. New growth of hairs can usually be seen growing around 
and through the scar within the first several weeks (see Fig. 4.36). 
Patients are variable in terms of scar maturation. Some patients 

This patient presented with an asymmetry where the right heal very well in the first 6 weeks, whereas others may take 90 
brow was lower than the left and required 30 mm of skin excision as days for the scar to mature and be covered with new hair. The 
EPPO eo On Wee Blow, 3-month mark shows great improvement for the average patient, 
and if the scar is unacceptable at this point (which is rare), laser 
revision can be accomplished and will be discussed later. 
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This patient presented with asymmetric brows and was corrected by removing more skin on the left side of the flap than the right. 





1.64 Although unusual, some patients may only require a unilateral browlift. (A) Preoperative, with a normal right brow and ptotic left brow. 
(B) The unilateral surgery. (C) The correction 3 months postoperatively. 
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close. 





(A) Flap-marking devices can be used to assist in marking the forehead skin for excision, but with experience, (B) this can be performed 
freehand with a scalpel. 





The most anterior hairs on the forehead flap will be excised 
but some of these hairs have the bulb intact on the scalp as a result of 
the Initial hyper-beveled incision. The white dotted line shows the 
approximate amount of forehead skin removed. 





The excess skin is incised with the No. II blade at the same 
|O- to |5-degree angle that was used in the initial skin excision to 
ensure an aesthetic scar. 
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The forehead flap can be accurately trimmed to reproduce the same geometry as the scalp incision (shown in white) by continually 
lifting the flap to view the scalp incision and following its curvature with the scalpel. 





Examples of (A) key sutures placed, (B) the left side of the flap trimmed, and (C) the final trimming. 





A final closure is performed with 5-0 gut suture. 


After performing this procedure on over |50 patients at the 
time of writing, the patient satisfaction has been overwhelmingly 
positive. | have not experienced any significant relapse and not had 
any patients that regretted their procedure, or any that had to 
modify their hairstyles due to the scar. Figs. 4./3—4.76 illustrate 
postoperative healing. 
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Case Presentations 


Figs. 4.//-4.90 illustrate before and after cases of TFSBFL. Some 
of these patients had other cosmetic facial procedures performed 
concomitantly. 

Although rare, a patient may present with the desire to raise 
only the medial brows. This can be performed with more central- 
ized incisions as shown in Fig. 4.91. 


Complications 


Complications for TFSBFL are similar to facelift surgery and include 
flap devitalization, unaesthetic scars, asymmetry, over-correction, 
under-correction, nerve or muscle damage, and post-surgical 
relapse. Personal experience with this procedure has proven more 
stable than the endoscopic technique. | have experienced significant 
postoperative relapse with the endoscopic technique but not with 
the subcutaneous approach. 

Swelling and ecchymosis are commensurate with other types 
of brow and forehead lift procedures. An isolated TFSBFL has a 
relatively straightforward recovery. Some patients may exhibit 

Text continued on p. 219 
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(A) A patient shown after TFSBFL with simultaneous fully ablative CO, laser resurfacing. The central oval of the face is treated with high 
fluency, high density, and multiple laser passes. The forehead is treated with less density and a single laser pass. (B) A transfollicular browlift patient 
treated with two passes of 20% trichloroacetic acid chemical peel. 





: 4 A patient | | days after TFSBFL that was closed with 5-0 gut 
suture. 





A patient 24 h after TFSBFL and upper blepharoplasty. 
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A patient at 10 days (A) and 8 weeks (B) after TFSBFL. 
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A patient (A) before and (B) 3 months after TFSBFL. 





This patient’s hairline shown at 7 days, 14 days, and 90 days 
postoperatively. 
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2.5 Months 





79 A patient showing the before and after hairline aesthetics. 





E 6 Months close 


z, 4.78 A patient at pre-surgery, 2.5 months, and 6 months 
postoperatively. 





“ig. 4.80 A patient before and 3 months after TFSBFL with simultaneous conservative upper blepharoplasty. 
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This is the before and after hairline of the same patient as 


Fig. 4.81 A patient shown before and 3 months after TFSBFL with full | shown in Fig. 4.81. The patient continues to wear her hair back. Note 
face CO, laser skin resurfacing. the minor blunting of the widow's peak that was intentionally excised. 
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1.83 A patient before and 3 months after TFSBFL with upper and lower blepharoplasty and periorbital CO, laser skin resurfacing. Note the 
ptotic and also asymmetric left brow, which was equalized with surgery. Also note the improvement of the left malar festoon with the CO, laser. 
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An Asian patient shown before and 3 months after TFSBFL. 
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A patient before surgery (A) and after an endoscopic browlift with minor results (B). The patient desired more lift and was treated with a 
TFSBFL, which achieved her goal (C). 





A patient before and 4 months after TFSBFL. 
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BROW AND FOREHEAD LIFT 


Fig. 4.87 The same patient as shown in Fig. 4.86, whose hairline is shown here: (A) before and (B) 5 weeks after TFSBEFL. 





Fig. 4.88 A patient (A) before and (B) 90 days after TFSBEL. 
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The hairline incision of the patient shown in Fig. 4.88 (A) before and (B) 7 years after surgery. 





s 


A patient shown (A,B) before and (C,D) 30 months after TFSBFL, exhibiting excellent longevity of this technique. 
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increased swelling that closes the eyes or causes Increased ecchy- 
mosis (Fig. 4.92). As this procedure is most often performed in 
conjunction with other facial procedures, most patients are placed 
on prednisone 60 mg/day for 5 days. This is a pulse therapy and 
not tapered. Experience has shown this to be much more effective 
for postoperative swelling when compared with a methylpredniso- 
lone dose pack. 

Any surgery with skin flaps is subject to hematoma. The fore- 
head is very vascular and close attention to hemostasis must be 
paid throughout the entire procedure. Hematomas can occur 
intraoperatively and postoperatively. Fig. 4.93 shows an intraopera- 
tive hematoma and evacuation with a small liposuction cannula. 
Generally, evacuation and pressure will control the bleeding, if it 
does not, then the sutures need to be removed and the surgical 
site explored. 





| This patient desired a lift of only the medial brows and was 
treated with more centralized incisions. 


Postoperative seroma has also been a rare occurrence, but if 
the patient develops fluid under the flap, it is aspirated to facilitate 
healing and prevent healing problems (Fig. 4.94). 

Suture line dehiscence is rare. The incision is prepped with an 
antiseptic, reclosed and heals uneventfully (Fig. 4.95). 

Several patients experience minor necrosis, usually at the inci- 
sion site, but also on the flap (Fig. 4.96). One patient in my care 
developed significant tissue breakdown. This patient was a smoker 
and not only experienced tissue necrosis in the forehead flap but 
also bilaterally in the facelift flaps (Fig. 4.97). The defect matured 
and was treated with CO, laser resurfacing. The scar improved 
but remained hypopigmented and continued to improve after 
several years. 

| have never experienced an over-corrected browlift with any 
browlift procedure due to judicious and conservative surgery. | 
have only experienced a single case of minor relapse with the 
TFSBEL. A patient desired more lift on the left eyelid and a unilateral 
procedure was performed under local anesthesia (Fig. 4.98). Ifa 
case was completed and the result not dramatic enough, a full 
revision could be completed by using the original scar, as done 
with revision facelift surgery. 

A frequent question is, “Why can't the procedure be done with 
more limited lateral incision only and forgo the central incision?” | 
have seen patients from other offices where this has been done 
and the result was compromised (Fig. 4.99). Incising across the 
entire forehead allows dissection of the entire forehead, which 
totally frees any underlying connections. It also allows the medial 
brow to be elevated (but not over-elevated). When performing 
lateral incisions only, the total potential of the lift is not achieved. 

The key to this procedure is to heal with a natural hairline and 
minimal scar. If the surgeon does not use proper geometrics, the 
scar will appear too straight a line and be obvious. Also, using very 
small geometrics, such as small triangles, can coalesce to an almost 
straight scar (Fig. 4. 100). 





(A,B) Although unusual, significant ecchymosis may appear in some patients. It does not harm or delay the healing but may take several 


weeks to resolve. 
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A patient who developed a right-sided seroma several days 
after surgery, which was treated with aspiration and did not reoccur. 
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A patient on the operating table with an intraoperative 
hematoma at the end of the procedure. The hematoma is evacuated 
and pressure placed. If this does not control the bleeding, the surgical 
site must be explored. 





A patient with a suture line dehiscence | week 
postoperatively. The area was prepped with a surgical cleanser, 
reclosed, and it healed uneventtully. 





A patient who developed dusky areas over the flap at | week (A). (B) At 2 weeks, it became apparent that the tissue damage was not 
full thickness and (C) the area healed uneventfully at | month. 
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A patient who was a heavy smoker developed necrosis of her forehead and facelift flaps. She is shown at 48 h, 10 days, and 9 weeks 
after surgery. She was treated with CO, laser resurfacing of the area on several occasions within the first year after surgery. 





(A) Post-TFSBFL, this patient desired more elevation of the left brow. (B) A small unilateral revision was performed. 


b. 





A patient who was operated by another surgeon. 
Unfortunately, the scars were placed in front of the headline, instead of 
within the hairline. Also, the short cut of lateral incision only and 
subsequent skin excision produced a very unnatural hairline. 





| If the proper incision design principles are not followed, a 
straight line scar can result and even though the incision was made 
posterior to the hair, the scar appears to be a prefollicular incision. 
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(A) This redheaded patient had post-surgical browlift scars that were not healing in a normal manner. (B) She was treated with a single 
CO, laser session of two passes of fully ablative, full coverage treatment for excellent improvement. 


Hairline Scar Considerations 


The TFSBFL can produce predictable aesthetic scars if performed 
properly. The learning curve of the surgeon and the healing vari- 
ability of the patient can affect the final scar. The vast majority of 
hairline scars heal to the satisfaction of the patient and surgeon. It 
is Important for all surgeons to be gatekeepers of the quality of 
their surgical scars for all procedures. A surgeon can perform a 
brilliant facelift, but if the suture scars are substandard, they take 
away from the result and the surgeon's reputation. The surgical 
scar Is truly the “signature” of the surgeon, and while it may be 
acceptable for doctors to have poor signatures on their prescrip- 
tions, It is unacceptable to have poor signatures on their patients! 
Fortunately, most scars do not require revision, but if they do, it Is 
much easier if the topic was discussed preoperatively. 

A problematic incision generally manifests as erythema, uneven- 
ness of the level of skin on each side of the incision (step off), 
thickening of the scar, or areas of scar depression. Each of these 
problems warrants specific treatment, but | have had impressive 
results with high-fluence multipass CO, laser resurfacing over the 
entire scar. | usually perform this before the 8-week period if | feel 
the scar is not progressing in the right direction. There is no 
problem treating scars older than 8 weeks. Any scar that needs 
revision can be treated when mature, although there is evidence 
that scars treated before 8 weeks may heal better, as the wound 
is in the proliferative phase. Fig. 4.10! shows a scar that was not 
maturing at the normal rate in terms of texture and color. The 
patient was treated with two passes of full coverage fully ablative 
CO, laser for a single treatment, which made the scar impercep- 
tible. All patients are given the option of laser scar treatment if they 
desire any improvement of their final scar. 

Any surgical scar can undergo hypopigmentation, but when 
visible on the face, it is more problematic. Some patients have a 
greater tendency for hypopigmentation on disrupted tissue and 
incision scars. Many patients will return to normal pigmentation 
over time, but sometimes It can be permanent. Judicious attention 
to technique assists normalized scars, but some patients will simply 
hypopigment in this area, and this must be explained in the consent 





This patient shows a hypopigmented browlift scar. The 
patient also had abdominoplasty and mammoplasty scars that 
hypopigmented and is probably predisposed to the condition. 


process (Fig. 4.102). Makeup can cover some of this in female 
patients, as can altering the hairstyle. Some patients may opt for 
tattooing of the scalp to normalize the color, although | have never 
seen a patient do this. CO, laser resurfacing of the scar and sur- 
rounding tissues has also proven successful to blend the skin color 
(Fig. 4.103). The topical use of Latisse (bimatoprost) has been 
shown to increase tissue pigmentation in some patients. If the 
hyper-bevel is not matched on both flaps, an uneven ridge or “step 
off” can occur. This will often resolve with healing, but if it persists, 
the raised areas can be smoothed with laser or a ball tip on the 
radiofrequency handpiece. In the event of a depression on the scar, 
this can be treated with permanent filler. 

Almost all browlift patients will have a component of temporary 
scalp paresthesia. Although this does not bother most patients, 
some patients cannot deal with the change in sensation and the 
itching that occurs with return of nerve function. The hairline in 
Fig. 4.104 shows the patchy alopecia that occurred from incessant 
scratching. The patient also picked at the lasered facial skin and 
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(A) This patient developed a hypopigmented scar from 
TFSBFL. (B) She was treated with light CO, laser resurfacing, which 
homogenized and blended the scar and color. 


facelift incisions. The patient was placed on sedatives, the pathologic 
process explained, and the hair grew back when the scratching 
stopped. 

Noncompliant patients can also affect the final result. Despite 
our postoperative verbal, written, and video instructions, this 
patient sustained a significant curling iron burn on her hairline 
resulting in hypopigmentation (Fig. 4.105). Patients can sustain 
thermal injury from inadvertent use of hairdryers and curling irons 
or excessive ice or cooling devices and not be aware due to 
temporary reduction in sensation after surgery. This same situation 
occurs in facelift surgery. 

Several patients have postoperative frontalis or depressor dys- 
function. This can occur from actual damage to the muscles during 
dissection or more rarely from motor nerve damage. The dysfunc- 
tional muscle movement after TFSBFL generally resolves with time. 
If one side functions more than the other, temporary neurotoxin 
treatment can balance the active side until the affected side returns 
to normal. A single patient who healed with a noticeable depression 
in the area of the frontalis muscle is shown in Fig. 4.106. This was 
presumably a result of injury to the actual frontalis muscle during the 
dissection, causing the area of muscle damage becoming bound to 
the dermis. The loss of the insulating subcutaneous fat layer between 
muscle and dermis could also lead to adhesion. Alternatively, a small 
motor nerve branch could have been damaged, causing temporary 
atrophy. The patient developed a depressed area on the right side 
that appeared to be tethered to the deeper tissues and produced a 
noticeable defect, especially during animation. The depression was 
treated with several sessions of subcision (multivector undermining) 
with an |8-gauge Nokor needle (BD Inc., Franklin Lakes, NJ) to 
disrupt the deeper tethering adhesions the dermis. Filler was also 
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A patient who had psychological problems experienced 
scalp itching with resolution of scalp paresthesia. The patient was 
educated, placed on sedatives, and the hair regrew when the scratching 
subsided. 





A patient who sustained a significant hairline burn with the 
use of a curling iron, resulting is hypopigmentation. 





Fig. 4.106 A patient developed a depression in the right forehead (arrows) after TFSBEFL. It appeared to be an area of the muscle adhering to the 
dermis. After several sessions of subcision and injectable filler along with healing time, the region returned to normal. 





2. 4.107 Two patients elevating their brows, showing frontalis 
e This has been a rare finding and is treated with neurotoxin 
to balance animation until the function improves. 


used to plump the depressed area. Normal function returned at 6 
months and the area healed uneventfully. 

Out of my |50+ TFSBFL procedures, two patients developed 
pronounced unilateral frontalis muscle dysfunction (Fig. 4.107). 
Many females have extremely thin frontalis muscles and damage is 
a possibility, which can return with healing. The active area was 
treated with neurotoxin to balance the animation. At the time of 


writing, one patient has returned to normal muscle function and 
the other patient has persistent unilateral frontalis dysfunction. 


Conclusion 


The transfollicular subcutaneous brow and forehead lift is an effec- 
tive treatment for upper facial aging. It has the advantages of being 
a direct vision procedure, not raising the hairline, and allowing 
suspension of the brow across the entire forehead, without excess 
tension. Additional advantages include reduction of horizontal 
forehead rhytids with the subcutaneous approach and being able 
to effectively camouflage the scar with new hair growth. The 
procedure does not require specialized instrumentation, has pro- 
vided excellent stability, has a moderate learning curve, and should 
earn a place in the armamentarium of the cosmetic facial surgeon. 


Some dermatologists think they can get the same results with 
Botox as with EBFL. Some surgeons think that anyone not using 
an endoscope is old school, and some open brow proponents 
believe that the endoscopic technique is an overhyped fad. This 
section is devoted to the EBFL. 

One problem that exists, even among some very well-known 
surgeons, is failure to diagnose ptotic changes in the forehead and 
brow. | have seen patients who had blepharoplasty done by 
competent surgeons from every specialty, when in fact they needed 
a browlift. If the treating surgeon cannot perform that particular 
operation, they should send the patient for referral. 

Today's patients are sophisticated and fascinated by tabloid print 
and IV, and we have all seen well-known celebrities that were 
overtreated with brow and forehead lift (BFL). This is of significant 
concern for many patients that are BFL candidates, understandably 
sO, as few procedures look as unnatural as an over-elevated BFL. 
A simple means of predictive illustration for BFL is to recline the 
patient to a supine position. In this position, gravity elevates the 
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BROW AND FOREHEAD LIFT 


brows and is a surprisingly accurate predictor of a post-surgical 
result. This is why | prefer an elegant quality dental chair for facial 
consultation. | frequently recline the chair to show the patient 
changes in the neck, jowls, cheeks, and brow. When the brow is 
manually elevated, numerous things occur. First, the brow Is 
superiorly repositioned, improving appearance and producing a 
fresh, youthful, and alert appearance. Second, the upper-eyelid 
complex is improved in numerous ways. The elevated brow 
improves hooding and dermatochalasis because it stretches the 
excess skin, providing a more youthful eye. Lifting the brow reposi- 
tions the protruding periorbital fat and improves fat protrusion. The 
elevated brow also produces a more distinct shelf between the 
ciliary margin and the upper-lid crease. The posed elevation will 
also stretch the ptotic frontal skin and improve its appearance. 
Finally, elevating the mid-forehead will decrease the redundant 
tissue In the glabellar region, giving a more youthful appearance. 
The sum of all of these lifting changes is a more youthful upper- 
facial appearance (Fig. 4.108). 

Important preoperative details must also be considered. If the 
patient currently has an elevated hairline, they must be made 
aware that endoscopic brow and forehead lift (EBFL) will further 
elevate their hairline. If they are uncomfortable with this, a transfol- 
licular browlift (described above) is preferred because it does not 
elevate the hairline. General hair issues are always a concern. For 
example, almost all adult males have some component of hairline 
recession. If there is any hint of an unstable hairline, | shy away 
from browlift in these patients, regardless of gender. 

Higher hairlines with frontal bossing or a very convex forehead 
complicate endoscopic technique, insofar as the straight endoscope 
is tangent to the arc of the frontal bone and it can be difficult to 
navigate the scope and instruments with this anatomy. In these 
cases, | would be more apt to pursue a transfollicular approach. 


Endoscopic Brow and Forehead 
Lift Procedure 


Instrumentation 


One downside of EBFL is that sophisticated (and expensive) 
instrumentation is required but after the initial investment, the 
armamentarium is durable for decades. 


Relaxed 


For the recent graduate with limited funds, discounted (or free) 
used endoscopic equipment may be available from their local 
hospital. Many specialties utilize cameras, scopes, and light sources, 
and some hospitals and factory reps have older but well-functioning 
equipment that they are happy to part with. A | 5-cm, 30-degree 
endoscope is preferred for EBFL. A decent camera, scope, and 
light source are mandatory for a clear image and precise surgical 
technique. Fig. 4.109 shows an endoscope and two popular types 
of sheaths with terminal retractors to keep the soft tissue from 
obscuring the endoscopic field. 

Although a vast array of instruments are available for EBFL, in 
reality, very few are necessary. A simple Molt No.9 periosteal eleva- 
tor can be used for about 80% of the subperiosteal dissection. 
Numerous other instruments facilitate subperiosteal dissection, 
especially around nerve trunks and orbital rims (Fig. 4.1 10). Mul- 
tiple instruments are also available for incising periosteum and 
brow-depressor musculature (Figs. 4.1 11, e4.2). 


Endoscopic Brow and Forehead Lift: 


Surgical Technique 

All EBFL patients are placed on preoperative antibiotics beginning 
24—48 h preoperatively and are given instructions to wash the 
body and hair with antibacterial soap the night before and morning 
of surgery. A preoperative series of pictures is taken, with care to 
have the patient in the neutral brow position. The hair is combed 
back into a ponytail and parted at the temporal tuft region for the 
temporal incisions. 

Various surgeons utilize different markings and incisions. | prefer 
to make three frontal incisions, one central at the midline and two 
lateral (paramedian) incisions. The lateral incisions correspond to 
the area of maximum desired brow elevation. The central incision 
is at top center and paramedian incisions correspond to an imagi- 
nary line tangent to the lateral limbus or the junction of the central 
and lateral third of the brow. Two temporal incisions are also made 
about 3—4-cm long and perpendicular to an imaginary line drawn 
through the ala and canthus (Fig. 4.1 | 2). 

It is also helpful to draw the approximate position of the supra- 
orbital and supratrochlear nerves on the soft tissue over their 
hard-tissue landmarks (Fig. 4.112). The supratrochlear nerve is 
located approximately |7 mm lateral to the glabellar midline and 


Elevated 





Fig. 4.108 Manually elevating the brows produces numerous improvements in periorbital and upper facial aging. This is a valuable means of 
explaining the proposed rejuvenation to the patient. 
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Fig. e4.2 Large widescreen televisions are very affordable and make 
excellent endoscopic monitors. 
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Brow and forehead lift 





} 109 (A) A,” a common |5-cm, 30-degree endoscope, along with “B” and “C,” two types of soft tissue sheath retractors. (B) The scope 
and a periosteal elevator in place. 





Periosteal elevators and dissectors are available for endoscopic brow and forehead lift with an array of configurations. (A) Front- and 
back-action dissectors and (B) various tip configurations are available. 





| II Specialized curved instruments for incising periosteum above the orbital rims and/or depressor myotomy. ʻA,” a curved endoscopic 
scalpel; “B,” a radiowave electrode; and “C,” an electrocautery scalpel with built-in suction. A laser wave guide can also be used. 
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BROW AND FOREHEAD LIFT 





Fig. 4.112 The unilateral incision markings are shown. The central 
incision is central and the paramedian incisions correspond the region of 
desired maximum brow elevation. The temporal incision corresponds 
perpendicular to the ala/canthus line. The supratrochlear nerve marking 
is shown in blue and the supraorbital nerve marking is shown in green. 





Fig. 4.113 The supratrochlear (ST) and supraborbital (SO) nerves are 
critical anatomy that must be protected during brow surgery. The 
supratrochlear lies approximately |7 mm lateral to the midline and the 
supraorbital nerve lies approximately 27 mm lateral to the midline. 


the supraorbital nerve is located approximately 27 mm lateral to 
the glabellar midline (Fig. 4.1 13). 

Although all of these incisions are relatively standard in text 
descriptions, it is important for the surgeon to keep in mind that 
each patient presents a different situation, and the paramedian 
incisions should be in line with the anticipated region of maximum 
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brow elevation. Similarly, the temporal incisions should be placed 
in a direction that will maximally elevate the lateral brow when 
placed under tension. 

After the patient is sedated and prepped, tumescent anesthesia 
is used to infiltrate the entire anticipated dissection area in the 
subperiosteal plane (see Fig. 4.38A,C). The temporal dissection 
pockets are infiltrated in the subcutaneous plane. 

As stated in the transfollicular browlift procedure, | usually 
perform conservative simultaneous blepharoplasty with any brow- 
lift. The brow can be beautifully elevated and still have unsightly 
dermatochalasis on the upper lids that detracts from the final result. 
A much more conservative blepharoplasty is performed when 
combining the procedures and generally only about 4 mm of upper- 
lid skin is removed. If simultaneous blepharoplasty is performed, it 
is very convenient to perform some of the subperiosteal dissection 
through the eyelid incision. This can accelerate and facilitate the 
“blind” (non-endoscopic) frontal dissection. In reality, most of the 
endoscopic EBFL can be performed without an endoscope if the 
neurovascular bundles are identified and preserved. Some surgeons 
isolate the supratrochlear and supraorbital nerves from the blepha- 
roplasty incision and perform the entire procedure without ever 
using an endoscope. This transblepharoplasty approach is optional 
and not an integral part of EBFL. When beginning transblepharo- 
plasty dissection, the first step is to incise through periosteum at the 
lateral orbital rim. Subperiosteal dissection is then begun medially 
over the superior orbital rim to isolate the supraorbital nerve (Fig. 
4.114). Much of the frontal, lateral, and inferior dissection can then 
be performed in a transblepharoplasty approach (Fig. 4.115). Dis- 
secting through the transblepharoplasty incision can greatly simplify 
the procedure and reduce operating time. The tedious dissection 
traditionally performed from the hairline can be directly visualized 
through the transblepharoplasty approach. 

The classic post-hairline incisions are made directly through the 
scalp to the subperiosteal plane, with a scalpel. It is important to 
place the incision far enough behind the hairline to hide it but not 
too far posteriorly as to limit access. The further posterior the 
incisions are placed, the more curvature of the frontal bone the 
surgeon must negotiate. As stated, a straight scope interfacing 
frontal bossing or curvature makes access and manipulation more 
difficult. Also, the incision should be long enough for proper access. 
A small incision not only limits access of the scope and instruments, 
it is also traumatic to the surrounding scalp and hair follicles. The 
old surgical adage that incisions heal from side-to-side, not end-to- 
end, applies here and longer vertical incisions heal excellently. The 
hair follicles must be continually protected from abrasion and 
tension from the scope, instruments, and drill shafts. Although it is 
convenient, the surgeon and staff should refrain from using the hair 
to elevate the incision for portal entry. Damage to the hair follicles 
and related post-incision hair loss is generally an avoidable compli- 
cation. Self-retaining clamps or blepharoplasty speculae can be 
used to hold the incision open. 

Generally, all the incisions are made at the same time, so that 
the scalpel/incision portion of the surgery is completed. Figs. 4.116 
and 4.1 | 7 show actual surgical incisions. 

For the temporal incision, | prefer an elliptical tissue excision, as 
opposed to a simple incision. Since many patients have excess skin 





(A) Access to the lateral orbital rim after incising through the orbicularis oculi muscle to the subperiosteal plane. (B) Further medial 


dissection exposing the supraorbital neurovascular bundle. 





Much of the orbital rim dissection can be completed without endoscopic guidance through the transblepharoplasty incision. 
(A) Superior dissection and (B) inferior dissection into the midface, all performed through the blepharoplasty incision. 
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. (A) The median and paramedian incisions in the anterior hairline. (B) The placement of a unilateral temporal incision. 
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A temporal incision that includes an ellipse of scalp. This helps eliminate ptotic or redundant tissue and aids in lateral brow elevation. 





Successive dissection from the skin to the temporalis fascia. (A) The spreading of the superficial fascia, (B) continued spreading, 
and (C) the temporalis fascia exposed. The underlying muscle fibers of the temporalis muscle can be seen through the thin fascia. 


and scalp in this region, an ellipse of tissue is removed, leaving an 
elliptical incision that when closed, can assist with tightening in the 
lateral brow areas. The initial incision is made just to the subcutane- 
ous plane and the ellipse is removed. It is imperative to protect 
the frontal nerve when working in this area (Fig. 4.1 | 7). 

The temporal incision will be carried to the level of the tempo- 
ralis fascia (technically the superficial layer of deep temporal fascia). 
Between the dermis and the temporalis fascia lies the temporal- 
parietal fascia (also called the superficial fascia). This delicate “spider 
web” layer contains the frontal branch of the facial nerve and Is 
carefully dissected by spreading successive layers with a hemostat 
until the actual temporalis fascia is encountered (Fig. 4.1 18). 
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Once all the incisions are made, the initial goal is to create 
the optical dissection pockets that connect into a unified plane 
(Fig. 4.119). Important tenets of EBFL surgery are to stay in the 
subperiosteal plane for the central optical pocket dissection and 
at the level of the temporalis fascia when dissecting laterally 
(temporal optical pockets). Bone suture lines serve as dissection 
landmarks, and the surgeon should be familiar with the frontozy- 
gomatic sutures, which will be the minimal inferior extent of 
the lateral orbital rim dissection; the coronal suture, which will be 
the superior extent of the frontal dissection; and the nasofrontal 
suture, which will be the inferior extent of dissection in the frontal 
region. 





Fig. 4.119 The central optical pocket is the easiest dissection and is shown in magenta and blue. The temporal pockets are shown in yellow. All of 
these regions must connect into a freely mobile dissection plane that is free of adhesions. 








Fig. 4.120 (A,B) The initial superior subperiosteal dissection of the central optical pocket to the vertex of the skull. (C) The dissector moving 


lateral to free all the scalp between the temporal crests. 


The initial dissection is begun with a Molt No.9 periosteal eleva- 
tor, a curved spoon dissector, or a curved thumbnail or “batwing” 
dissector. It Is Imperative that the instrument immediately enters 
the subperiosteal plane. When in the correct plane, a scratching 
sound Is heard as the instrument moves across the bone. The first 
vector of dissection Is superior and extends to the cranial vertex 
While staying between the temporal crests. This region is a safe 
plane and without significant anatomy; it can be safely dissected 
“blindly” in less than 90 s. While many surgeons stop the dissection 
at the coronal suture, some advocate extension to the lambdoid 
suture for increased undermining and hence, posterior scalp 
repositioning. The elevator is moved laterally between the tem- 
poral crests to enlarge the pocket (Fig. 4.120). 

After the superior dissection, the instrument is then angled 
inferiorly and indirect (non-endoscopic) dissection continues to a 
point 2-3 cm above of the superior orbital rims (Fig. 4.121). The 
non-endoscopic dissection must not proceed to close to the orbital 
rim in order to protect the neurovascular bundles. In the midline, 
dissection can proceed to the nasal radix (bridge of the nose) in a 
blind fashion because this area lies medial to the supratrochlear 
nerves. If the supratrochlear and supraorbital nerves exit bony 
notches, they are less vulnerable to injury, as they are pushed 


forward when dissecting. If these nerves exit a foramen instead of 
a notch, then the nerve trunk can be more easily disrupted (or 
clipped) as the dissector moves across the foramen and nerve. It 
is frequently possible to palpate the supraorbital notch in many 
patients, and this can be marked on the skin for guidance. The 
supraorbital nerve exits a foramen 27% of the time and a notch 
83% of the time. After the non-endoscopic dissection is performed, 
the scope is inserted and more finite dissection is completed 
around the neurovascular bundles. As stated, the supraorbital 
nerve usually exits through a notch but can also exit through a 
foramen, making it more vulnerable to injury (Fig. 4.122). 

It Is Important to note that the supraorbital nerve has two 
branches after exiting the foramen. The deep (also called lateral 
division innervates the more lateral and posterior portion of the 
forehead and scalp, and a superficial division (also called medial) 
pierces the frontalis muscle and runs superficially along the muscle 
and innervates the forehead along the midpupillary line. 

The location of the supraorbital nerve’s exit is relatively consis- 
tent. The supraorbital foramen or notch is typically found within 
| mm of a line drawn in a sagittal plane tangential to the medial 
limbus. The deep division has been known to exit as often as |0% 
from another foramen that can be as high as 1.5 cm above the 
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The initial inferior subperiosteal dissection is performed without endoscopic vision and stops several centimeters above the superior 
orbital rims to protect the supraorbital and supratrochlear nerves. In the midline the dissection can safely proceed all the way to the nasal radix as 
there is not significant midline anatomy. The lateral dissection extends to form the lower portion of the central optical pocket. 





The supraorbital nerve exits from the supraorbital notch 83% of the time (A) and exits through a foramen |7% of the time (B). It is 
easier to “clip” the nerve when it emerges through a foramen, as there is less room for mobility when compared to emerging from a notch. 


orbital rim. This aberrancy dictates that all surgeons be vigilant for 
anatomic variance. The supratrochlear nerves exit from around the 
orbital rim at an average of 9 mm medial to the exit of the supra- 
orbital nerve. The nerves supply sensation to the mid-forehead, 
with some overlap from the supraorbital nerves. Infratrochlear 
nerves, also from division one of the trigeminal nerve, exit just 
below the supratrochlear nerves around the medial orbital rim to 
supply sensation to the upper nose and medial orbit. When 
working around the nerves, smaller spoon dissectors are utilized 
for greater precision (Fig. 4.123). 

The biggest reason for failure of EBFL is the failure to adequately 
release all adhesions concerning the brow and forehead complex. 
Some of the most tenacious attachments Involve the periorbital 
anatomy and for this technique to be successful, all attachments 
must be freed, including the arcus marginalis at the superior 
orbital rim. 
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Curved-tip instruments facilitate dissection over the shelf of the 
superior orbital rim, and it is imperative to separate this attach- 
ment. Fig. 4.124 shows curved dissectors negotiating the arcus 
marginalis at the superior orbital rim. When the arcus marginalis is 
free, the instrument will enter the upper eyelid, and the assistant 
must protect the globe from inadvertent trauma. If simultaneous 
blepharoplasty has been performed and the incision is still open, 
the instrument will be contiguous with this space (Fig. 4.125). 

It is my opinion that the entire key to successful EBFL is complete 
dissection of the lateral orbital rim regions. Many connective tissue 
planes come together in this region and are approached from the 
frontal and temporal access incisions. | prefer to initially dissect the 
dense lateral rim periosteum with a small, sharp-edged flat dissec- 
tor. This instrument with its small, flat head allows precise dissection 
of these tightly attached tissues. The finger and thumb are placed 
on either side of the lateral orbital rim to protect the globe, should 





Py 


Fig. 4.123 (A) A conceptual photograph of where the nerves are encountered and (B) as shown on a model. The inset shows an actual 
supraorbital nerve during surgery. Small accurate instrumentation and technique is necessary in this region. 





Fig. 4.124 (A) The curved periosteal elevator is used to dissect the arcus marginalis and separate all periosteal attachments that tether the deep 
tissues to the orbital rim. (B) A rendition of its action on the curved superior orbital rim and (C) the curved dissector placed over the orbital rim in 


an actual surgery. 


the instrument slip off the bone. Figs. 4.126 and 4.127 show a 
representation of the area to be dissected on the lateral orbital rim. 
This region will also be addressed from the temporal incision in 
the forthcoming steps. 

Although there is no formal order of dissection, | prefer to begin 
with the central regions and proceed to the lateral pockets. As 
stated earlier, the frontal branch of the temporal nerve lies in the 
superficial fascia (temporoparietal fascia), which is the spider 


web-like loose areolar tissue found beneath the dermis and above 
the superficial layer of the deep temporal fascia (see Fig. 4.1 18). 
Realizing that the frontal branch lies in this plane, the goal of the 
remainder of the dissection is to stay directly on top of the super- 
ficial layer of the deep temporal fascia (deep to the nerve branches) 
when over the temporalis muscle. Fig. 4.128 shows a cadaver 
dissection with a hemostat placed under the temporoparietal fascia. 
A representation of the frontal branch of the facial nerve that runs 
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in that layer is illustrated. Novice surgeons should remember that 
the frontal branch traverses over the zygomatic arch and runs 
between the lateral eyebrow and the temporal tuft (sideburn). 
Fig. 4.118 illustrates the incisional approach to the temporalis 
fascia. Some surgeons prefer to make a small incision in the tem- 
poralis fascia to confirm the underlying muscle, thereby verifying 
the correct layer had been previously reached. The correct layer 





When the dissection of the arcus marginalis is complete, 
the instrument will enter the upper eyelid. If simultaneous 
blepharoplasty is performed the dissection is through-and-through. 


is the shiny layer of the superficial layer of the deep temporal fascia 
as shown in Fig. 4.11 8B. 

Much of the temporal dissection can be performed with indirect 
vision and can be performed with blunt spoon dissectors or other 
specialized instruments. Direct endoscopic vision is preferable as 
the inferior dissection proceeds towards the zygomatic arch and 
the anterior dissection proceeds to the lateral orbital rim regions. 

The temporal dissection is performed intimate to the temporalis 
fascia. Circumferential dissection is performed at the level of 
the temporalis fascia using a hemostat or the surgeon's finger 
Fie 4:127): 

With the correct surgical plane identified, the dissection 
progresses inferiorly to about the level of the zygomatic arch 
(Figs, Arch) AII. 

Blind dissection can be performed to a level about 2 cm above 
the zygomatic arch. At this point, due to the presence of significant 
anatomy, endoscopic visualization should be employed to the level 
of the zygomatic arch. The lateral zygomatic temporal vein can be 
encountered at the level of the zygomatic arch. The temporal 
branch of the facial nerve exits the periosteum just above the 
zygomatic arch in proximity to the lateral zygomatic temporal vein. 
Similar to the sentinel vein and frontal nerve branch, a vessel is 
frequently associated with a corresponding nerve. 

The level of dissection transitions from temporalis fascia to 
subperiosteal layer at the orbital rim. This dissection can be carried 
into the midface for further tissue release. 

At the region of the frontozygomatic suture, the superficial layer 
of the deep temporal fascia leads to the periosteum of the lateral 
orbital rim. While hugging the superficial layer of the deep temporal 
fascia, the surgeon locates the bone of the lateral orbital rim and 
by twisting the periosteal elevator, tunnels under the periosteum 
of the lateral orbital rim. This is a “safe” layer in terms of avoiding 





The dissection of the tenacious connective tissue adhesions at the lateral orbital rim. A small, sharp precision dissector facilitates this 


dissection. 
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The same concept of dissection detailed in Fig. 4.126, shown intraoperatively. Failure to free these adhesions can cause EBFL to fail. 
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The frontal branch of the facial nerve travels superiorly and anteriorly, crossing the zygomatic arch and traversing between the tail of 
the eyebrow and the sideburn as shown in this cadaveric dissection. 





When dissecting this fragile plane, (A) a finger or (B) an instrument can be used and follows the plane of the temporalis fascia. 
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(A) A dissector and (B) the dissector in use. “Hugging” the temporalis fascia protects the frontal nerve and maintains the correct 


dissection plane. 


significant anatomy. Once the bone of the lateral orbital rim is 
encountered, the subperiosteal dissection can be continued into 
the malar region for maximum release (Fig. 4.132). 

Caution must be used when dissecting lateral to the lateral 
orbital rim and frontozygomatic regions; the frontal branch of the 
facial nerve is vulnerable here. The medial zygomatic temporal vein 
(so-called sentinel vein) is a direct tributary of the internal maxillary 
vein and predictably lies about | cm lateral to the frontozygomatic 
suture. In addition, the medial zygomaticotemporal nerve, a 
sensory branch of the fifth cranial nerve, can travel in close approxi- 
mation to the sentinel vein. The sentinel vein is a cautionary region 
for the associated anatomy described above, hence the name (Fig. 
4.133). The sentinel vein (and associated temporal vessels) in this 
region are also an important landmark for the frontal branch of the 
facial nerve, which usually runs in close approximation to these 
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vessels. The operator should anticipate the vein and protect or 
cauterize it. It can present bleeding that is difficult to control 
endoscopically. 

These spaces are separated by the so-called conjoined (some- 
times called conjoint) tendon (also called the temporal fusion line), 
which represents a fusion of the temporoparietal fascia, deep 
temporal fascia, and the frontal periosteum (Fig. 4.134). Different 
texts may describe different tissue layers for the conjoined tendon 
and fascia attachments. Regardless of the exact histology, this is a 
formidable adhesion that must be disrupted to join the frontal and 
temporal optical pockets. This structure is more dense near the 
orbital rim (tendon) and less dense in the cephalad direction 
(fascia). Although some surgeons prefer to do this step under 
endoscopic vision, it is not necessary and can easily be performed 
with a simple periosteal elevator, facelift scissors, or the surgeon's 
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Manipulation in the lateral orbital tissue is shown with a dissector (A) and the sentinel vein (arrow) is shown in endoscopic view in the 
left lateral orbit (B). 


(A) The conjoined tendon (temporal fusion line) 
requires disruption to connect the temporal and central optical 
cavities. It is safer to transect this structure from lateral to medial. 
The temporal fusion line is shown in green. (B) An endoscopic view 
of a dissector penetrating the tendon for lateral to medial. 
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BROW AND FOREHEAD LIFT 





Fig. 4.135 The conjoined tendon disrupted with a finger sweep maneuver. 


index finger in most cases. This is true for the more superior 
portion of this structure, but as it approaches the orbital rim, it 
becomes more dense and surrounds other anatomy, requiring 
endoscopic vision. In addition, excessive tissue stretching in this 
region can cause damage to the frontal nerve, so care must be 
used. 

The temporal fusion line (conjoint fascia) must be breached to 
join the central and temporal dissections. It is preferable to approach 
the frontal dissection from the temporal pocket, not vice versa, 
because when going from bone to soft tissue (frontal to temporal), 
it is possible to place the dissecting instrument into unpredictable 
soft tissue layers. On the contrary, when dissection proceeds from 
the correct temporal soft tissue plane (temporal to frontal), break- 
ing through the conjoined fascia to bone allows the precise transi- 
tion of tissue planes. Fig. 4.154 shows an endoscopic view from 
the frontal optical cavity. It shows a dissector perforating the con- 
joint fascia from the temporal optical cavity. 

Although the inferior portion of the temporal fusion line is very 
attached, a majority of the tissue can be disrupted by a simple finger 
sweep from inferior to superior (Fig. 4.135). 

The next step involves the final transection of the remaining 
adhesions in the lateral orbital rim region. Even with complete 
dissection of the frontal and temporal regions, remnant adhesions 
are encountered in the lateral orbital rim and frontozygomatic 
regions (Fig. 4.136). 

lf these adhesions are not released, it is impossible to adequately 
elevate the lateral brow. As | have already stated, failure to appreci- 
ate and address these adhesions can cause the endoscopic browlift 
to fail. Practitioners who say endoscopic browlift does not work 
may have failed to address this region. As outlined previously, the 
lateral orbital rim and associated region is addressed from both the 
frontal and temporal dissection pockets. | prefer to address this 
area with endoscopic vision by placing the scope in the lateral 
incision and using fine-tipped scissors placed through the temporal 
pocket (Fig. 4.137). When these adhesions are properly released, 
the tissues in this region are totally mobilized (Fig. 4.138). 

A means to determine whether adequate release has been 
performed is to insert the index finger into the lateral orbital rim 
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Fig. 4.136 The temporal (blue) and periorbital (green) ligamentous 
attachments that are firmly bound to the bone and require complete 
release. A, temporal ligamentous adhesions; B, orbital ligamentous 
attachments; C, the sentinel vein; D, the temporal branch of the facial 
nerve; and E, the zygomaticotemporal nerve. Release of the blue and 
green structures Is imperative for result and longevity of the procedure. 
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area. The finger should pass into the lateral canthal region unob- 
structed by the adhesions (Fig. 4.139). Fig. 4.140 shows bilateral 
release of lateral orbital adhesions. 

Once the frontal and temporal dissections are complete, the 
conjoint fascia is transected, and the lateral orbital adhesions 
addressed, the next step is performed. This includes periosteal 
release across the entire bony forehead (Fig. 4.141). This maneu- 
ver allows additional release of the brow and forehead tissues and 
allows more freedom for elevation and fixation. 

When transecting through the periosteum across the entire 
forehead, subgaleal fat is often encountered. Numerous instru- 
ments are available for the supraorbital periosteal incision, including 
laser wave guides, curved scissors, curved electrosurgical and 
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|37 Endoscopic views of: (A) the typical dense lateral orbital adhesions that must be released for successful elevation; note the sentinel vein 
that is frequently encountered in this region; (B) the adhesions being separated with scissors. 
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|38 After successful lysis of the lateral orbital attachments, no obstruction or adhesions should exit to tether the soft tissues. If simultaneous 
blepharoplasty was performed, the communication is evident. 





139 (A) Lateral orbital adhesions preventing the finger from entering the lateral canthal area. (B) Immediately after adequate dissection, 
showing the freedom as the index finger can enter the lateral canthal region. 
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radiowave microneedles, and curved miniblades and CO, laser 
(Fig, 4:142). 

When the periosteum is incised, the next step is to stretch the 
forehead tissues by distracting them superiorly to gain further 
release (Fig. 4.143). This is most commonly performed with a 
back-action retractor (Fig. 4.144). These retractors have an 
upturned lip to engage the incised periosteum and the handle is 
designed to allow significant manual lifting forces. | personally feel 
that in addition to the periosteal incision, it is advantageous to incise 
a portion of the lateral orbicularis oculi muscle to further assist in 
releasing factors or forces that may inhibit or tether brow elevation 
and stability during healing (Fig. 4.145). 

After all the dissection is completed and the periosteal and deep 
soft tissue attachments are released, the brow depressors can be 
addressed. The brow depressors will lie anterior to the periosteum 
and may be associated with the glabellar fat pad (Fig. 4.146). 

Some surgeons spend very little time disrupting the depressors, 
While other surgeons believe that significant disruption or inactiva- 
tion of the brow depressor muscles is necessary for success and 





A patient after adequate lateral periorbital tissue release on 
both sides. This type of dissection and access is required for effect and 
longevity when performing EBFL. 


longevity. Other surgeons do not address the brow depressors as 
they feel it is unnecessary or that their patients use neuromodula- 
tors for muscle control. After periosteal incision, further anterior 
dissection toward the frontal skin may be necessary to view the 
depressors. This can be done with any of the aforementioned 
incision modalities. When the muscles are isolated, different sur- 
geons use varied modalities. Most surgeons prefer to merely 
disrupt the depressors by incising across the muscle mass with 
laser, cautery, or steel (Figs. 4.142, 4.147). Some surgeons perform 
myotomy and remove as much of the musculature as possible 
using endoscopic forceps. 

Excessive removal or disruption of the depressors can be 
problematic and cause the glabellar region and medial brows to 





A rendition of the periosteum incised across the entire 
forehead. This incision travels from the lateral orbital rim, across the 
glabellar region and includes the lateral orbital rim on the other side. 
The inset shows an endoscopic view of the incision. 





(A) A CO) laser wave guide in the surgical field and (B) laser incision of the periosteum. 
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splay apart, form a noticeable depression or produce unnatural 
animation. The transverse head of the corrugator supercilil is seen 
at the orbital rim level behind the supraorbital vessels and nerves. 
The corrugator supercilii can be carefully transected or partially 
excised. Medially, the oblique head of the corrugators is encoun- 
tered, and by a transection through this portion of muscle, the 
supratrochlear nerve and depressor supercilll muscle may be seen 
and protected from injury. The procerus muscle lies in the midline 





and is variable in thickness. = 
Fixation Techniques 8 
At this point in the operation, the brow should be totally released ET 
in all dimensions. Since the patient is in the supine position on the O 
operating table, the brows are usually passive and in the elevated = 
position. The next and last step is to fixate the frontal and temporal z 
regions to the desired elevated position. Although the vast majority = 
of surgeons agree that some type of stable fixation is required to O 
The periosteum around the neurovascular bundles is stabilize the brows during healing, some surgeons do not advocate faa) 
incised to ensure complete release of the forehead periosteum. This fixation. Numerous fixation methods exist and are the preference 


can include an arc around the nerve (to avoid nerve damage) or for 
improved release. Experienced surgeons can also incise the soft tissues 
anterior to the nerve (forehead) for further release. 


of the surgeon based on his or her ability, expertise, and instru- 
mentation. Common fixation techniques include bone screws or 
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(A) The periosteum being incised just above the superior orbital rims. This incision is carried across the entire forehead past the 
frontozygomatic region. (B) An area of incision and a back-action elevator. (C) The back-action elevator stretching the incised periosteum to further 
help release the tissues. 





The dashed line on (A) illustrates the area of release on the lateral brow. (B) The surgeon's finger pointing to this area intraoperatively. 
When performed in addition to periosteal release, the soft tissues can be adequately elevated. 
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Fig. 4.146 After the periosteum Is incised, further anterior dissection 
will expose the brow depressors. This cadaveric dissection shows the 
brow depressor musculature. R procerus; C, corrugator supercilil. R the 
frontalis, which is the sole elevator of the brow. 





7 (A) The procerus (P), corrugator (C), and supraorbital 
nerve (N). (B) The medial head of the corrugator muscle, which has 
been severed with the CO, laser. (Photo courtesy of Angelo Cuzalina, 
MD, with permission.) 


post with staples, bone tunnels, resorbable fixation screws, and 
commercial resorbable pronged retention devices. Most frontal 
fixation methods require drilling into the outer table of the cal- 
varium. The safest location for bone tunnels or screws is located 
along a parasagittal line at approximately the midpupil or lateral 
limbus line and just anterior to the coronal suture. This can be 
safely performed at the lateral incisions as the skull is thick in this 
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region. A safe depth for screw placement is considered to be 
4 mm, and this usually falls into the diploe, thus not reaching the 
inner table of bone. Because the sagittal sinus traverses the midline 
of the Inner skull and numerous venous lakes are frequently 
encountered in the midline, no invasive fixation is performed 
centrally. The thinnest portion of the skull is over the squamous 
portion of the temporal bone, which also overlies the middle 
meningeal vessels, and drilling or screw fixation is never placed in 
the temporal region. Bone tunnels are a safe and effective stabiliza- 
tion method but require specialized skill and instrumentation. The 
easiest means of drilling bone tunnels is with a small headed 
45-degree angle dental handpiece (Fig. 4.148). The small head can 
be easily rotated on its side, which allows access for drilling within 
a small incision. This can be performed with a conventional straight 
handpiece using a small tapered fissure bur but is easier with the 
small angled head handpiece. The key to drilling bone tunnels is 
to use the correct angle so the channels are not excessively deep, 
but deep enough to retain a heavy suture under significant tension. 
It is also helpful to smooth the sharp bone bridge between the 
tunnels to discourage it from cutting the suture. 

Various versions of resorbable retention posts are available such 
as the 2-mm Endo Push Screw (Biomet Microfixation, Jacksonville, 
FL; www.lorenzsurgical.com) (Figs. 4.149-4.152). These are 
resorbable threadless screws made of poly-L-lactic acid and dis- 
solve over time. These are friction-retained in the drill hole and 
require no screwing or tapping. They have a central channel in 
which the retention suture is passed. Since these screws are low 
profile, they maintain excellent anchorage and are not palpable 
through the scalp. In the placement of these push screws, a 4-mm 
self-limiting drill (will not drill deeper that 4 mm) is used to place 
a bur hole at the lateral incision regions. 

Once the resorbable fixation screw has been placed, the inferior 
portion of the paramedian scalp incision is secured with a 2-O or 
“zero” Vicryl suture or similar gauge braided nylon suture. The 
suture is passed into the dermis and engages all deep tissues 
including periosteum. It is important not to engage too superficially 
or the scar will be dented from the traction. Since significant 
tension will be placed on this suture, a double “throw” is used, 
meaning the suture Is passed through the tissue twice. This is 
necessary so the suture does not pull through the tissue. The scalp 
must be retracted posteriorly from both paramedian incisions so 
the brows are adequately elevated before tying the suture. This is 
best performed using large skin hooks in the posterior incision. The 
suture Is then passed through the channel in the screw head, and 
while the assistant retracts the scalp, the suture is tied with multiple 
knots (Figs. 4.151, 4.152). 

Novice surgeons frequently enquire, “How high should the 
brow be raised?” Most seasoned surgeons will agree that it is dif- 
ficult to over-suspend a brow using these techniques and a small 
amount of over-correction is acceptable. It is not unusual for the 
brow to appear over-elevated in the first several weeks after 
surgery, but it soon settles into a normal position. If the surgeon 
has a choice to err on under- or over-elevation, it is preferable to 
slightly over-elevate, keeping in mind that the patient is supine and 
when upright, gravity will have an effect on brow position. Local 
anesthesia and intraoperative swelling can also make the brow 
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(A,B) Bone tunnels are an inexpensive and effective suspension method in EBFL. (C) A small fissure bur used for drilling at an angle 
from each side. (D) A suture threaded through the tunnel. 





A 4-mm drill hole placed in the outer table of the skull. The drill has a cuff that prevents drilling no more than 4 mm. 


247 





= 
O 
œ 
oD) 
1S 
Oo 
nan 
O 
Qe 
O 
C 
au) 
O 
= 
œ 





— 
LL 
— 
QO 
< 
LLI 
IL 
LLI 
a'd 
O 
TE 
QO 
Z 
< 
= 
O 
a'd 
co 





50 (A) A friction post placed with a retention device and (B) the resorbable post in place. The top of the post has a hollow channel, so a 


suture may be threaded through it. 
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(A) Suture being placed through the inferior incision margin with a double throw and (B) the suture secured through the channel in the 
resorbable post. A large Prolene suture was used here but | now prefer a 2-0 or “zero” Vicryl suture. 


appear higher than it may be several weeks later. If the brow 
appears extremely over-elevated, the suspension sutures should 
be removed and readjusted. Extreme elevation or over-correction 
is a complication and should be avoided at all costs. Patients may 
be worried about over-correction in the immediate postoperative 
period and will usually relax when they are reassured that the brow 
will settle over the next several weeks. 

An important pearl is to not cut short suture tails on the suspen- 
sion sutures, especially when using nylon or synthetic sutures. 
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These small tails on thick sutures can be very sharp and erode 
through the scalp, causing significant inflammation during the 
process. It is best to leave about 4—5 cm of suture tail and tuck it 
inside the incision so no blunt or sharp ends protrude. 

When initially described, the EBFL was fixated with long screws 
or posts. When using this type of fixation, a skin hook is placed in 
the cephalad portion of the paramedian incisions in the frontal 
region. Traction is placed on the skin hook, which elevates the 
brow. A screw or post is then inserted in the cranial bone, and 





(A) The incision has been suspended and held in place with a 2-0 Vicryl suture passing through the channel in the resorbable tack. (B) 


All incisions are closed with sutures or staples that are removed at 7-10 days. A graphic representation is shown in Fig. 4.173. 





The inferior flap secured with the retention suture (A,B), which is then secured to the temporalis fascia (C). 


with the scalp under tension, a staple is placed behind the screw 
(at the caudad portion of the Incision) to maintain the scalp eleva- 
tion when the skin hook is released. Although this is an effective 
means of temporary fixation, the tension on the scalp can cause 
alopecia, and the thought of having screws protruding from the 
head for 2 weeks is disconcerting to most patients. 

The Endotine fixation device (Coapt Systems, Palo Alto, CA) Is 
favored by some surgeons and involves a spiked resorbable plate 
with the spikes arranged at an angle that will skewer and hold the 
scalp in an elevated position. This system has gone through numer- 
ous modifications, with smaller plates that dissolve at a faster rate. 
Proponents say that this device allows a larger area of fixation and 


distributes the forces when compared with suture fixation. Oppo- 
nents complain of the possibility of the dermis slipping off of the 
spikes and palpable bumps that can be visible through the scalp 
and remain for long periods. Other noninvasive fixation techniques 
such as retention bolsters, bone plates, and bioglues have also 
been used to fixate the elevated brow. 

Temporal fixation is also an integral and final step part of the 
EBFL. It is performed to assist in maintaining elevation of the lateral 
brow. This involves securing the undersurface of the inferior margin 
of the temporal incision with a double throw of the suture and 
suturing it to the superficial layer of the deep temporal fascia 
(temporalis fascia) (Fig. 4.1535). The needle is passed through the 
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(A) Three sutures suspending the temporal flap and (B) the stapled incision. It is the temporal sutures that assist in the most lateral 


brow elevation. 





(A) The hair is washed with peroxide and sterile saline at the end of the case. (B) A typical post-endoscopic browlift patient at 24 h. 


subdermal tissues with a double throw and must secure enough 
tissue to elevate the lateral brow under tension without suture 
pull-through. The suture tails are again left long and tucked into 
the incision to prevent extrusion. The suture is then anchored to 
the superficial layer of the temporalis fascia and suspended with 
multiple sutures (Fig. 4.154). 

At this point, the brows are inspected for symmetry, and the 
suspension sutures are adjusted appropriately if necessary. Irriga- 
tion has been carried out and the entire case is completed a final 
time. The incisions are then closed with staples or 4-0 gut sutures, 
and the hair is washed with hydrogen peroxide and sterile water 
(Fig. 4.155). On simple cases with minimal bleeding, no postopera- 
tive dressings are used. If | do use a dressing, it is a simple elastic 
bandage wrap for 24 h. 
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Postoperative Course 


The patient is seen 24 h postoperatively to evaluate brow position 
and check for hematoma or seroma formation. An over-corrected 
brow could be repositioned in the first several weeks by opening 
the incisions, freshening the dissection pockets, cutting the sutures, 
and resuspending to a lower position. Some surgeons advise the 
patient to wear a headband for the first week although it is not my 
preference. 

Most patients will have some degree of swelling, and if con- 
comitant blepharoplasty was performed, their eyes could swell 
shut for 24 h. Headache is a common complaint, and various 
degrees of ecchymosis may be present. All patients are given 
prescriptions for antibiotics, analgesics, and antiinflammatory 


steroids. Some patients may develop subconjunctival ecchymosis 
and chemosis. Patients are asked to keep their activity light and 
return for staple removal at 7—10 days. 


Case Presentations 


Figs. 4.156—4.162 show before-and-after results of EBFL. Some 
of the patients may have had other cosmetic facial surgery 
procedures. 


Complications 


Complications with EBFL are similar to other types of browlifts and 
include: relapse, healing problems, nerve problems, over- and 
under-correction, bleeding, hematoma, infection, suture problems, 
dry eye syndrome, corneal abrasion, and miscellaneous other 
problems. Long-term stability can be a problem with some patients 
or surgeons. This is likely related to technique and some surgeons 


abandon EBFL for open techniques. As with all procedures, the 
one that produces the best results in the hands of a given surgeon 
is the “best” technique. 

Hematoma or seroma are possible in the early postoperative 
period but are rare and may be treated by aspiration (Fig. 4.163). 
Massive hematoma is also rare and would require some emergent 
treatment in the same manner as for a facelift hematoma. 

Edema and ecchymosis are variable from patient to patient. As 
mentioned above, if EBFL is performed concomitantly with blepha- 
roplasty or midface surgery, the eyes may swell shut for 24 h (Fig. 
4.164). Subconjunctival ecchymosis and chemosis are also seen in 
some patients and usually resolve spontaneously (Fig. 4.165). 
Treating with oral and topical steroids along with heat can hasten 
the improvement. 

Motor and sensory nerve problems can be seen with all browlift 
techniques. With EBFL, it is not uncommon for patients to have 
supraorbital nerve paresthesia for up to several months. This is 





56 (A) Before the EBFL, (B) | month after, and (C) 7 years after. The longevity of this procedure is excellent when performed correctly. 


| 
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1.157 These split face before and after images show two patients that underwent EBFL with simultaneous 4-quadrant blepharoplasty and full 


face CO, laser resurfacing. 
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Fig. 4.158 This patient underwent EBFL with 4-quadrant blepharoplasty and periorbital CO, laser resurfacing for festoons. Note the correction of 
her right brow asymmetry. 





159 A patient shown (A) before and (B) 4 months after EBFL, with 4-quadrant blepharoplasty and periorbital CO) laser resurfacing. 
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A patient shown before and 3 months after EBFL with 4-quadrant blepharoplasty and lower lid chemical peel. 





.161 A patient shown before and 3 months after EBFL with 4-quadrant blepharoplasty and lower-lid CO, laser resurfacing. 





A patient before and 3 months after EBFL and 4-quadrant blepharoplasty with full face CO, laser resurfacing. 


253 





= 
-D 
0) 
oD) 
C 
(0p) 
nan 
O 
4% 
-D 
ZC 
a0) 
O 
Ss 
aa) 





kK 
LL. 
= 
O 
< 
LLI 
L 
LLI 
aa 
O 
LL. 
O 
Z 
< 
z 
O 
ad 
co 





A patient several days after EBFL and a small hematoma 
has been drained on the scalp. 





Some patients can experience significant ecchymosis and 
edema after EBFL, especially when combined with other procedures. 


sometimes manifested as itching. This paresthesia is usually tran- 
sient but can be permanent. Some patients do not tolerate 
extended itching and can scratch to a point of alopecia (Fig. 4. | 66). 
These patients may need sedatives or psychoactive medications 
for control. 

Permanent motor nerve damage is rare. Working around the 
frontal branch of the facial nerve in the EBFL technique can cause 
neuropraxia from dissection and stretching, as well as transient 
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This patient presented 48 h after EBFL with significant 
chemosis (edema of the bulbar conjunctiva) after surgery. This can 
occur from edema or overactivity of the patient. 


nerve damage from cautery. This is generally manifested as unilat- 
eral frontalis palsy, which will usually return to normal function 
within 90 days (Fig. 4.167). In the interim, the normal side can be 
treated with a neurotoxin to stop the unilateral function until the 
other side returns. 

Infection is rare in EBFL. | have, however, witnessed localized 
infections or inflammatory granulomas around sutures or screws 
(Fig. 4.168). These respond well to local incision and drainage, but 
if this does not clear the infection, the foreign body must be 
removed. 

Alopecia can occur in temporary and permanent states. Even 
with extreme care and gentle handling of the flaps, follicles sur- 
rounding the incision can undergo dormancy for several months, 
which is referred to as hair shock. Normal hair growth typically 
returns in 3—4 months, but in some cases, it can be permanent 
due to Incision and port trauma, including pressure, tension, 
thermal damage from cautery, pulling the hair for retraction, and 
stretching the scalp with the scope or instruments (Fig. 4.169). In 
the case of permanent alopecia, the extent of the hair loss is usually 
quite localized and easily excised with primary reapproximation of 
the hair-bearing scalp (Fig. 4.166). 

Proline and other synthetic permanent sutures are commonly 
used for retention in EBFL. If Proline or another synthetic suture 
is used, tt must be kept in mind that like thick fishing line, these 
sutures can be palpable and if left with short tails can find their way 
through the scalp. As mentioned earlier, leaving the tails long and 
tucking in the posterior incision can prevent a short, sharp suture 
stump that could perforate the scalp. These sutures can also 
extrude spontaneously. Resorbable devices can remain in place 
longer than anticipated and can also produce inflammatory prob- 
lems. Fig. 4. | 70 shows a patient from another office who presented 
with visible palpable and painful areas over Endotine anchors that 
were placed more than 2 years previously. Newer Endotine 
devices reportedly now resorb faster. 





(A) A patient with self-induced alopecia from incessant scratching of her itching scalp. (B) The resultant bald spot excised and (C) the 
healed scalp. 





This abscess or granuloma resulted over a Prolene suture 
after 3 months. It was excised and reclosed uneventfully. 





A patient with a left frontal branch motor nerve injury, 
which returned to normal after several months. 





These two patients were operated on by another surgeon and experienced hair loss around the endoscopic portals. If spontaneous 
regrowth does not occur, the bald spot is excised and the scalp reapproximated. 
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This patient was treated by another surgeon, with Endotine 
retention, which remained visible after 2 years. 


Conclusion 


Endoscopic brow and forehead lift is an example of technologic 
advancement and a paradigm shift in cosmetic surgery. This pro- 
cedure is very technique-oriented and has a significant learning 
curve, but once the surgeon understands the procedure, equip- 
ment, anatomy, and method, performing it is predictable, safe, 
effective, and enjoyable. The EBFL technique remains a mainstay 
in the armamentarium of the cosmetic facial surgeon. 


Endoscopy Brow and Forehead 
Lift (EBFL) 


David Shamouelian and Thomas Romo, Ill 

The section above presents an excellent description of the endo- 
scopic brow and forehead lift (EBFL). We strongly concur with the 
emphasis on incising and mobilizing the dense and adherent 
periorbital connective tissues. This is a critical step in establishing 
favorable results. Dr. Niamtu’s description of the temporal dissec- 
tion and illustrations of its intricate neurovascular anatomy is 
especially useful. 

Our approach to the EBFL is slightly different but relies on 
similar principles. The optimal candidate for the endoscopic 
approach has mild to moderate brow ptosis, requiring <!.5 cm 
elevation of the midbrow. Other indications include glabellar ptosis, 
vertical glabellar rhytids, forehead rhytids and frontalis hyperactivity, 
and pseudoptosis of the eyelids. Relative contraindications include 
a high hairline, severe chronic frontal muscle spasm with brow 
elevation, and significant fronto-orbital irregularities. The advan- 
tages of this approach include accurate resection of the brow 
depressor muscles, preservation of scalp sensation, minimal risk for 
alopecia, more control of brow position, minimal elevation of the 
hairline, and quicker recovery. 

The basic concepts include: (1) less invasive incisions, (2) wide 
undermining with incision and release of the orbital periosteum, 
and (3) permanent fixation. Surgery begins with marking in the 
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| Six incisions are made including two paramedian incisions 
on each side of the frontal midline. 


preoperative area with the patient in an upright position. The brow 
is elevated manually to the desired position focusing on the medial 
head, above the lateral limbus and the lateral canthus. The brow 
is then released and the corresponding points of the frontal skin 
are marked. The distance to the native brow Is measured indicating 
the desired elevation. We employ six incisions (Fig. 4.171): two 
medial paramedian incisions each 2 cm lateral to the midline, 
|.5 cm long and 5 mm behind the anterior hairline; two lateral 
paramedian incisions centered on the lateral canthus, |.5 cm verti- 
cal length just behind the anterior hairline; and two temporal 
incisions 2 cm long and approximately 2 cm behind and parallel to 
the temporal hairline. 

Subsequently, local anesthetic with epinephrine is administered 
to the areas of dissection. The four parietal scalp incisions are 
performed with a No.15 scalpel blade down through the perios- 
teum. Control holes are drilled into the calvarium at the anterior 
extent of each vertical incision with a hand drill fitted with a |.7-mm 
diameter drill bit and 4-mm stop. Using a millimeter caliper, the 
premeasured desired distance for brow elevation is marked on the 
calvarium at these points. Fixation holes are then drilled into the 
calvarium at these points. 

Next, wide subperiosteal undermining of the parietal and frontal 
scalp is performed similar to the Niamtu technique with few 
notable exceptions. Lateral dissection is performed to each tem- 
poral crest and posterior dissection is completed to the superior 
and mid-occipital scalp. Anterior dissection is carried over the 
forehead with a sharp down-turned elevator staying 2 cm above 
the superior orbital rims, while the glabellar soft tissues is sharply 
elevated down to the superior nasal bones. In contrast to the 
Niamtu approach, we do not utilize an upper transblepharoplasty 
approach to facilitate the periorbital dissection. 

The temporal incisions are then performed with dissection 
down to the deep temporal fascia. Lateral temporal dissection Is 





Fig. 4.172 Endoscopic-assisted dissection of the periosteum of the supraorbital rim, with preservation of the supratrochlear and supraorbital 


neurovascular bundles. 


then advanced medially through the temporal crest fibers and 
connected with the parietal central pocket. Dr. Niamtu offers an 
exceptional description of the temporal anatomy and its intricate 
neurovascular anatomy, which should be ingrained into the EBFL 
surgeon. 

A note of caution to avoid over-aggressive temporal dissection: 
dissection should remain lateral to the canthal tendon in order to 
not detach this vital anatomic structure. In addition, we recom- 
mend during the inferior dissection of the temporal area to proceed 
in an anterior to posterior direction, hugging the superior edge of 
the zygomatic arch. Dissection inferior to the arch may result in 
injury to the temporal branch of the facial nerve. 

With endoscopic visualization through the lateral paramedian 
incision, a sharp curved dissector is introduced through the tem- 
poral incision on the ipsilateral side and a lateral-to-medial dissec- 
tion of the periosteum of the supraorbital rim, including the conjoint 
tendon and arcus marginalis, is performed (Fig. 4.172). 

The supraorbital and supratrochlear neurovascular bundles are 
identified and preserved. Visualization of the retro-orbicularis fat 
pad indicates effective periosteal release and permits myotomy of 
the overlying orbicularis oculi muscle. Using a thin nerve dissector, 
the medial neurovascular bundles, depressor supercili! muscle, 
corrugator supercilil, and procerus muscles are meticulously identi- 
fied. This is followed by myotomy of the aforementioned muscles 
using punch or grasping forceps. 

Once the occipital-galea—frontalis complex is mobilized via 
dissection, and myotomies have been completed, permanent fixa- 
tion is performed. Permanent fixation with secure periosteal 
adherence to the calvarium offers the most precise and efficacious 
brow position. Histologic animal studies suggest that significant 
adherence of periosteum to bone takes at least 6—|2 weeks, 
where fibrous ingrowth into bony microfissures in the outer cortex 
of the calvarium, bony remodeling, and thickening of the perios- 
teum were noted. Among the various approaches to permanent 


fixation, we advocate either 2-mm diameter (3.5-mm length) 
titanium anchor screws or bone tunneling. In our experience they 
are equally effective in delivering precise brow position. When 
utilizing the titanium anchor screws, they are fitted with a 3-0 
polydioxanone suture (PDS) (Ethicon.com). Medial and central 
brow fixation is performed by placement of the screw in to each 
measured fixation hole. The needle is passed through the periosteal/ 
galea soft tissue at the anterior extent of each incision. The sutures 
are then tied down under direct vision, so the anterior extent of 
the Incision lies over the titanium anchor (Fig. 4.173). 

This provides exact elevation and fixation at the desired 
brow height. Using the desired amount of brow elevation for 
the lateral canthus and temporal region, a fixation point is 
determined superior and posterior to the inferior edge of the 
temporal incision. Two 2-0 polyglactin (Vicryl) sutures are placed 
in the deep temporal fascia at this point and are then passed 
through dermis and temporoparietal fascia of the edge of the 
inferior temporal flap. Manual advancement of the inferior temporal 
flap by an assistant is performed as the two polyglactin sutures are 
tied down and secured. This provides effective elevation of the 
lateral brow. 

Incisions are then closed with 4-0 PDS sutures used for deep 
layer closure and stainless steel staples on the skin. A soft mildly 
compressive circumferential head dressing is applied and removed 
on the first or second postoperative day. Sutures and staples are 
removed during the second postoperative week. Postoperatively, 
the patient should appear youthful and rejuvenated. 


Videos 


Endoscopic brow and forehead lift (Parts |—3) 
Transfollicular, subcutaneous brow and forehead lift 
Transfollicular, subcutaneous brow and forehead lift (revision 
surgery) 
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Periosteal release 





The left illustration shows the extent of periosteal release and myotomy. The right image shows scalp elevation, suspension, and 
fixation. (A) Suture is engaged in the inferior extent of the paramedian incisions and to the fixation screw. The scalp is elevated and the suture 
secured to the retention device, which suspends the scalp and maintains the lift (B). 
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Cosmetic Blepharoplasty 


Joe Niamtu, III 


It is said that the eyes are “the window to the soul.” They are also 
the window to youth and rejuvenation and are one of the most 
important aspects of cosmetic facial surgery. The complex anatomy 
and physiology of eyes, as well as their being the only organs for 
vision, make cosmetic blepharoplasty an enjoyable but serious 
procedure. We have 20 digits, 32 teeth, four limbs but only two 
eyes. Damage to the eye or loss of vision is catastrophic. For this 
reason, any surgeon who treats the eyes or periorbital region must 
be extremely competent. Blepharoplasty is one of my favorite 
procedures as it is effective and fun! 

The eyes can truly make a patient look young, alert and awake; 
or tired, old, and hollow. 

The upper face frequently ages earlier than the lower face 
and the eyelids and brow are frequent areas of concern in patients 
from the age of 35 and above. Younger patients notice skin 
excess and fat protrusion, while older patients notice the same 
but have additional brow and periorbital problems. For most 
patients, blepharoplasty is a matter of cosmetics, although some 
patients have functional problems such as eyelid ptosis, lid laxity, 
and visual obstruction. As this is a cosmetic surgery textbook, 
this chapter will be limited to more aesthetic than functional 
treatment. 


Box 5.! Pertinent blepharoplasty landmarks 


. Eyelid skin 

. Sclera 

. Cornea 

Pupil 

Iris 

. Lacrimal caruncle 
. Punctum 


. Upper and lower tarsi 


\O 


. Conjunctiva 


O 


Medial and lateral canthus 


. Upper and lower-lid fornices 


~ 


Gray line 
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Orbital Anatomy 


The orbits and eyes have some of the most delicate and complex 
anatomy in the body. A thorough understanding of eye anatomy 
is essential to become proficient at blepharoplasty. The scope 
of this text cannot cover the entire orbital and periorbital 
anatomy but will discuss structure and function critical to learning 
and safely performing blepharoplasty (Boxes 5.1, 5.2). Figs. 5.1, 
5.2, and 5.3 illustrate relevant anatomic structures of the periorbital 
complex. 

The space between the normal eyelids is referred to as the 
palpebral fissure and is about 9 mm in height and 30 mm in width. 

The layers of the eyelid are referred to as lamellae and are 
characterized as the outer lamella, which includes the skin and 
orbicularis muscle, the middle lamella, which includes the orbital 
septum and fat, and the inner lamella, which includes the tarsus 
and conjunctiva. (This classification is seen described differently in 
various texts and also varies by the specific level described). These 
layers will be discussed here in the order they are encountered in 
blepharoplasty surgery. 

The eyelid skin is some of the thinnest in the body and can be 
as thin as 0.2 mm. The underlying concentric orbicularis oculi 


Box 5.2 Critical blepharoplasty anatomy 


Upper eyelid Lower eyelid 

Capsulopalpebral fascia (lower-lid 
retractors) 

SOOF (suborbicularis oculi fat) 
Lower-lid fat pads (medial, 


central, lateral) 


Orbicularis oculi muscle 
ROOF (retro-orbicularis 
oculi fat) 

Orbital septum (extension 
of periosteum) 

Orbital fat pads (medial 
and central) 


Inferior oblique muscle 
Orbital rim 

Lacrimal glands 

Superior oblique muscle 

Levator palpebrae 

superioris muscle 

Levator aponeurosis 

Muller's muscle 













Levator Whitnall’s 
Sup. Sup. palpebrae _ ligament 
rectusm. obliquem. sup. m. /4- 


z I pam A Arcus 
—¥ ; i marginalis 


Ny ORL 
> Sa roor 
N B orbicularis oculi m. 
Orbital septum 
Müllers m. 

WAN ` Levator 

`| aponeurosis 


5 | . . 
YIM Conjunctiva 
KG 


ILII Sup. tarsus 


nf. tarsus 


Vf Inf. tarsal m. 
YA : 
tr A Orbita septum 
—F Orbital fat 


Malar crease 


Lockwood's 


Inf. rectus m. ligament 


Inf. oblique m. 


Fig. 5.1 ORL, orbicularis retaining ligament; ROOF, retro-orbicularis 
oculi fat; SOOF sub-orbicularis oculi fat. 


Tarsus 


Conjunctiva 


Orbicularis oculi m. 


Pretarsal portion 
Lower-lid retractors 


Preseptal portion 


Fat 


Orbital septum 


Orbital portion 


Fig. 5.2 Eyelid anatomy, lower lid. (Redrawn courtesy of Steve 
Bosniak, MD). 


muscle is described in three portions: the pretarsal portion (overlies 
the fibrocartilaginous framework of the lids); the preseptal portion 
(overlies the orbital septum); and the orbital portion (overlies the 
bony orbit) (Figs. 5.5, 5.4). The orbicularis oculi is responsible for 
eye closure and innervated by cranial nerve VII. 

The orbital septum is a connective tissue layer that is an exten- 
sion of the orbital periosteum (arcus marginalis) and separates the 
muscle layer from the periorbital fat (Figs. 5.5, 5.6). The septum 
has been described as a diaphragm that provides containment of 
the orbital contents. 


Orbicularis oculi muscle 


Orbital 


Preseptal 


Pretarsal 





Fig. 5.3 The orbicularis oculi muscle is classified into three sections 
named after the underlying anatomy. The pretarsal and preseptal 
portions are sometimes collectively referred to as the palpebral portion 
of the muscle. 


Deep to the septum lie the orbital fat pads (also called preapo- 
neurotic fat). There are two fat pads in the upper (medial, central) 
and three in the lower (medial, central, and lateral) in normal 
circumstances (Figs. 5.7, 5.8). Instead of medial, central, and lateral, 
some surgeons refer to these positions as nasal, central, and 
temporal. Occasionally, a third or lateral fat pad is encountered in 
the upper lid, which may be an anomalous fat pad or extension of 
the upper central fat pad (Fig. 5.9). In both lids, the medial (nasal) 
fat pads are more fibrous and therefore whiter when compared 
with the distinct yellow central and lateral fat pads. The medial fat 
pads are also more innervated and manipulation can produce pain, 
even with local and general anesthesia. 

While discussing the upper-lid structures, it Is imperative that all 
surgeons can identify and preserve the lacrimal gland. This structure 
is found in the upper lateral orbit. There are reports of surgeons 
inadvertently excising the lacrimal gland when mistaking it for a fat 
pad. The consequences of lacrimal gland excision, lack of tear 
production, and resultant corneal discomfort and damage, are 
drastic and all surgeons must be able to identify lacrimal gland from 
fat. Lacrimal gland tissue is lobulated and a pink “glandular” color 
and looks very similar to other glands such as the parotid and 
submandibular gland tissue. Fat is yellow and a totally different 
texture and appearance (Fig. 5.10). When the lacrimal gland is 
encountered, it is left alone unless it is prolapsed and contributing 
to bulk in the upper lid. In this case, it is suspended to the orbital 
periosteum to “tuck” it back into the orbit (Fig. 5.11). 

After the skin, muscle, septum, and fat have been encountered, 
the next layer is the architecture of the upper-eyelid elevators. 
The levator palpebrae superioris (LPS) is an important muscle, as 
it opens the eye and is innervated by cranial nerve Ill. This muscle 
is also Involved in eyelid ptosis and ptosis repair. As this text Is 
solely dedicated to cosmetic surgery, ptosis surgery will not be 
addressed. The LPS attaches to a connective tissue aponeurosis, 
which in turn inserts into the orbicularis oculi muscle and skin of 
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COSMETIC BLEPHAROPLASTY 





Fig. 5.4 (A) The orbicularis oculi muscle in the upper eyelid. Note the rich vascularity associated with the muscle. (B) The concentric muscle fibers 


in the lower lid. 





Fig. 5.5 The orbital septum (1), the levator muscle (2), the levator 
aponeurosis (3), the lower-lid retractors (4), the lateral canthal tendon 
(5), and the medial canthal tendon (6). 


the upper eyelid (Fig. 5.12). The region of attachment of the 
levator aponeurosis fibers on the skin determines the height of the 
patient's eyelid crease (Fig. 5.13). The crease is 10-12 mm in 
females, 8—10 mm in males, and 0—4 mm in Asians. There is no 
need to manipulate or treat the levator complex in the average 
cosmetic blepharoplasty. 

Proceeding with deep dissection, Muller’s muscle consists of 
smooth (involuntary) muscle with autonomic innervation. It lies 
deep to the levator palpebrae superioris muscle and is responsible 
for approximately 2 mm of upper-eyelid opening. Again, routine 
blepharoplasty does not proceed to this deep plane. Of interest, 
is that it is Muller’s muscle that is targeted with alpha adrenergic 
agonists such as lopidine when ptosis occurs in the upper lid 
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following over-aggressive neurotoxin injection. Proceeding deep to 
Muller's muscle, the tarsal plate is encountered, which represents 
the fibrous cartilaginous framework of the eyelids (see Fig. 5.7). 
The upper tarsus is approximately 10 mm in height and the lower 
tarsus Is about 4—5 mm in height. 

In the lower eyelid, the inferior oblique muscle separates the 
medial and central fat pads and the arcuate expansion of the inferior 
oblique muscle separates the central and lateral fat pads in the 
lower lid (Fig. 5.14). The inferior oblique muscle is frequently 
encountered in cosmetic blepharoplasty and must be protected. 
When the surgeon finds this muscle, he or she will know that the 
medial (nasal) fat pad is medial to it. As stated earlier, the central 
and lateral fat pad are separated by a fascial band extending from 
the capsulopalpebral fascia to the orbital rim known as the arcuate 
expansion (see Fig. 5.7). 

Encountered lower-lid anatomy is dependent upon the surgical 
approach. A transcutaneous subciliary approach will incise through 
skin, orbicularis oculi, orbital septum, and fat. The more common 
transconjunctival approach is retroseptal and will transect conjunc- 
tiva and capsulopalpebral fascia then into the three lower-lid fat 
pads. The capsulopalpebral fascia consists of the lower-eyelid 
retractors, which are a fascial extension from the inferior rectus 
muscle. Some surgeons and anatomists also describe a Muller’s 
muscle (or inferior tarsal muscle) in the lower eyelid intimate with 
the capsulopalpebral fascia. As with the upper lid, this consists of 
sympathetically innervated smooth muscle fibers. 


Aging Conditions of the Eyelids 
and Periorbital Areas 


Facial aging changes were discussed in Chapter |, but periorbital 
aging is so focused that it warrants additional review. As we age, 
various changes become evident in the eyelids. Eyebrow ptosis is 
a contributing factor in lid aging and especially obvious in the lateral 
orbital region of the upper eyelids, and is referred to as hooding. 
Any discussion of cosmetic blepharoplasty must also include discus- 
sion of brow treatment if indicated. Often, patients will grab excess 
brow skin, thinking it is eyelid skin, and want it excised. It Is 





Fig. 5.6 Intraoperative images of the orbital septum (S) in (A) the upper eyelid and (B) the lower eyelid. A small incision has been made with a 
radiowave microneedle and the overlying fat pads are protruding through the septum. 





Fig. 5.7 Relevant anatomy of the upper and lower eyelids. Upper 
eyelid: the medial fat pad (1), the superior oblique muscle (2), the central 
fat pad (3), the lacrimal gland approximate positions (4). In the lower lid: 
the lower medial fat pad (5), the inferior oblique muscle (6), the central 
fat pad (7), the lateral fat pad (8), the arcuate expansion (9). 


important to point out to them that this is actually forehead skin 
and cannot be cut off. It needs to be repositioned with browlift. 
One can easily excise excess skin of the upper eyelid proper, but 
failure to diagnose a ptotic brow and forehead is a common 
mistake, even from highly qualified surgeons. As mentioned before, 
| have seen many patients present to my office for brow and 
forehead lift that have had several blepharoplasties in the past. 
Unfortunately, there is not enough skin left to both elevate the 
brow and close the eyes. This is due to a misdiagnosis on the part 
of the previous surgeon. Brow position is integral to accurate 


blepharoplasty. In actuality, many patients require both, especially 
women. | perform simultaneous upper blepharoplasty on 99% of 
my browlift patients. 

Aging changes in the upper- and lower-eyelid skin come from 
multiple sources and is mostly age dependent (Figs. 5.15-5.17). 
This skin is the thinnest in the body, which makes it vulnerable. 
Actinic damage Is a big contributor to elastosis and texture changes 
in the eyelids. Excess and redundant upper-eyelid skin is referred 
to as dermatochalasis. This should not be confused with blepharo- 
chalasis, which is a rare type of angioneurotic edema. In this condi- 
tion, recurrent episodes of eyelid edema lead to changes in skin 
elasticity and pigmentation. 

Fat pseudoherniation (steatoblepharon) is a common cosmetic 
problem occurring in the eyelids. Much discussion exists whether 
this is a herniation or pseudoherniation and | think a more accurate 
word is “prolapse.” Most clinicians agree that the orbital septum 
becomes weakened with age and the periorbital fat pads protrude 
though this weakened septum and cause the fat bags. To view the 
extent of fat pad herniation (prolapse), gentle pressure (retropul- 
sion) is placed on the closed eye, which will accentuate the fat 
pads. Additionally, asking a patient to look upwards and open their 
mouth will identify the prolapsed fat. In any event, this is frequently 
familial and hereditary, with some patients developing protruding 
fat bags in their late teens. In addition, these fat collections are 
sensitive to fluid shifts and gravity and may appear worse in the 
morning. Frequently, these patients will present with the chief 
complaint of dark circles under their eyes. In reality, these “dark 
circles” actually represent shadows cast by the protruding fat pads. 
When these patients are in a room with overhead lighting, these 
circles are much more apparent from shadowing. This can be 
illustrated by taking a photograph with the patient standing under 
an overhead light source and taking a photograph with and without 
a flash. The flashless picture will accentuate the dark circles. Dark 
circles or periorbital pigmentation can be multifactorial. This pig- 
mentation may be from sun damage and, if superficial, will respond 
to skin resurfacing or excision, while some ethnic populations such 
as IndoPakistanis have extremely deep pigment that is difficult to 
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Fig. 5.8 Intraoperative images showing the two upper-eyelid fat pads (A) and the lower-lid fat pads (B), normally encountered during 


blepharoplasty surgery. M, medial; C, central; L, lateral. 


Fig. 5.9 The unusual finding of a third or lateral fat pad in the upper 
lateral orbit. C, central; L, lateral. 


Fig. 5.10 The lacrimal gland is located in the upper lateral orbit and it 
is paramount to be able to recognize gland from fat. 
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Fig. 5.11 An enlarged and prolapsed lacrimal gland. The size of this 
gland positions it in the central orbit but it is generally found more 
laterally. 


improve. Venous congestion and hemosiderin pigment that has 
extravasated into the skin can also produce dark circles under the 
eyes. Localized chronic inflammation can also produce dull and 
darkened skin on the lower lids. Finally, some patients have large 
and small veins concentrated in the lower-lid skin, which cast a 
bluish hue. 

Some patients will present with a chief complaint of “fat bags” 
but in reality they have hypertrophic orbicularis oculi muscles in 
the lower lids. Patients with orbicularis hypertrophy show increased 
lower-lid bulges when asked to smile and squint (Fi 3), 

Xanthelasma is an accumulation of yellowish plaques in the 
upper-eyelid skin. This condition is related to increased blood 
levels of cholesterol or hyperlipidemia and sometimes with diabe- 
tes. These lesions are treated by surgical excision or laser ablation, 
and frequently reoccur. 





Diagnosis and Patient Selection 


Joe Niamtu, Ill, and Julie Woodward 

Some cosmetic facial surgery procedures can be done with minimal 
preoperative scrutiny and have limited complications, but eyelid 
surgery can lead to serious consequences, including blindness. 
Some of the most important time spent with a patient is at the 
consultation. In this period, the patient is shopping for a doctor and 
the doctor is evaluating the patient not only surgically, but psycho- 
logically. The primary consideration is to evaluate the patient's 
expectations and their appreciation of the reality of the situation. 
It is the job of the surgeon to give the patient an accurate presenta- 
tion of what to expect in terms of diagnosis, treatment, recovery, and 
result. The more information that can be presented before surgery, 
the easier it is to deal with problems that occur after surgery. It is 





Fig. 5.12 The levator palpebrae superioris muscle fibers (LPS) as they 
insert into the levator aponeurosis (LA) in a live patient. The 
aponeurosis, In turn, inserts into the upper eyelid skin and determines 
the position of the eyelid crease. 








the surgeon's job to present the “typical scenario” as well as best 
and worst scenario options. As they say, a postoperative problem 
is a sequela if it was discussed preoperatively and a complication if 
it was not discussed preoperatively. 

Adequate time (30—40 min) must be scheduled for eyelid evalu- 
ation. A systematic approach is recommended from top to bottom, 
to guide the surgeon and manage patient expectations. It is helpful 
to classify aspects of the exam on a Likert scale from |—4 (| being 
less and 4 being most). During this evaluation, procedures, fees, 
complications, pre- and postoperative considerations, health 
history, and anesthesia evaluation, etc., must be discussed. There 
is a lot of Information to be appreciated by the patient and the goal 
of the consult is that the patient and caregiver understand the 
salient features (Box 5.3). 

Before and after images should be shown to the patient to 
provide an idea of what results to expect after blepharoplasty. 
Having a list of previous patients that will serve as references to 
discuss their surgical experience with your prospective patients is 
also a very useful adjunct. Any additional information such as 
brochures, websites, slide shows, etc., are very useful to the 
patient. The consultation includes visual acuity, signing consents, 
making a down payment of the surgical fee, obtaining forms for 
physician history and physical exam and lab work (if necessary), 
postoperative prescriptions, preoperative photographs, and final- 
izing surgery plans and questions. For some patients, this process 
may require several appointments. 


Box 5.3 Summary of important information the patient must 
understand after cosmetic blepharoplasty consultation 


e Their diagnosis and anticipated result 

e Their surgical options and alternatives 

e Preoperative requirements (history, physical examination, 
lab work, anesthesia considerations) 

e Postoperative care 
Possible complications 

e The need for possible revision surgery 

e Scheduling and payment options 


Fig. 5.13 The upper-lid crease is (A) about 10-12 mm 
above the lashes in Caucasian females and (B) about 

4—6 mm above the lashes in Asians. (Redrawn courtesy of 
Steve Bosniak, MD.) 
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ig. 5.14 The intraoperative view of the right eye from a 
transconjunctival incision. The inferior oblique muscle (|.O.) separates 
the medial fat pad from the central fat pad. 





| 15 A patient in her late fourth decade who presented for 
blepharoplasty with typical eyelid changes. Upper-lid skin becomes 
ptotic and wrinkled and the lid crease is obscured. The lid skin 
frequently touches the eyelashes. The patient also has significant 
lower-eyelid fat prolapse. 





ig. 5 This 73-year-old male exhibits severe dermatochalasis and 
hooding that obviously obscures his vision. 


Important tests and discussion include: 
Visual acuity 
2. Screening the patient for any medications that may affect 
coagulation (Box 5.4): 
a. Aspirin or aspirin-containing compounds 
b. Ibuprofen or other common meds that may affect 
coagulation 
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This 58-year-old patient has advanced periorbital aging 
changes including lower-eyelid festoons, which represent 
lymphedematous skin of the lower lid/cheek junction. 





Orbicularis hypertrophy results in muscle bulges in the lower 
eyelid. Novice surgeons may misdiagnose these as adipose tissue. 


c. Herbs such as fish oil, ginkgo, ginseng, etc., that may 
affect coagulation 

3. Screening for health problems including uncontrolled 
hypertension or diabetes 

4. Screening for anesthesia problems 

5. Ophthalmic problems including recent corneal corrective 
procedures 

6. Dry eyes 

7. Brow position 

8. Symmetry of brows, lids, orbits. 

A Snellen chart exam is the standard of care for blepharoplasty, 
as many patients will experience (or think they experience) visual 
changes after eyelid surgery (Fig. e5.1!). 

Since uncontrolled bleeding can cause blindness, it is important 
for patients to refrain from medications that affect platelet function 
(Box 5.4). 

Preoperative prescriptions are given at the preoperative 
appointment. This includes a cephalosporin antibiotic and appro- 
priate analgesic. 

There are several tests that assist the surgeon In assessing the 
risk of cosmetic blepharoplasty for a specific patient and these tests 
are a requirement for all blepharoplasty patients. These include: 
I. Tear production 
2. Tests for lid laxity 

a. Snap test 

b. Pull test 
3. Evaluation for Bell’s phenomenon 
4. Extraocular muscle function. 

The following signs and symptoms can make a difference in 
successful and unsuccessful blepharoplasty surgery and must be 


Box 5.4 Medications that can affect coagulation and should be avoided preoperatively 


Advil 

Aggrenox 

Aleve 
Alka-Seltzers 
Anadynos 
Anaprox 

Anatin 

Ansaid 

APC 

Argesic 

Arthritis Pain Formula 
Arthropan 
Arthrotec 

ASA 

Ascriptin 
Asocdeen-30 
Aspergum 
Aspirin 

Atromid 

Axotal 

Azolid 

B.C. Tablets/Powder 
Bayer products 
Bextra 

Bilberry 

Bufferin products 
Buffets II 

Buffinol 

Buf- Tabs 
Butalbital 
Butazolidin 
Cama Products 
Carisoprodol 
Cataflam 
Chamomile 
Cheracol 
Cilostazol (Pletal) 
Clinoril 
Clopidogrel 
Congesprin Chewable 
Contac 

Cope 

Coricidin 
Cosprin 
Coumadin 

CP-s 

Damason P 
Darvon 


Daypro 
Diflunisal 
Di-gesic 
Dipridacot 
Dipyridamole 
Disalcid 
Dolobid 
Dolpm 

Dong qual root 
Dristan 
Duoprin 
Durasal 
Durgesic 
Easprin 
Echinacea 
Ecotrin 
Emagrin 
Empirin with codeine 
Emprazil 
Encaprin 
Ephedra (ma huang) 
Equagesic 
Etodolac 
Etrafon 
Excedrin 
Feldene 
Fenoprofen 
Feverfew 
Fiorinal 

Fish oll 
Flaxseed 
Flurbiprofen 
4-\Way Cold tabs 
Garlic 

Gaysal-S 
Gelprin 
Gemnisin 
Ginger 

Ginkgo (biloba) 
Ginseng 
Goody's 

IBU 

Ibuprofen 
Indocin 
Indomethacin 
Kava 
Ketoprofen 
Ketorolac 


Lanorinal 
Lioresal 

Lodine 

Magan 

Magsal 

Mamal 
Meclofenamate 
Meclomen 
Mefenamic 
Melomen 
Meloxicam 
Mendomen 
Methcarbamol with aspirin 
Micrainin 

Midol 

Mobic 

Mobidin 
Mobigesic 
Momentum Backache Formula 
Monacet with codeine 
Motrin 
Nabumetone 
Nalfon 
Naprelan 
Naprosyn 
Naproxen 
Neocylate 
Norgesic 
Novnaproxen 
Novodipiradrol 
Nuprin 

Oraflex 

Orudis 

Oruvail 
Oxaprozin 
Pabalate-SF 
Pabrin Buffered Tabs 
P-A-C 

Pamate 
Pamprin 
Panalgesic 
Pepto-Bismol 
Percodan 
Persantine 
Persistin 
Phenylbutaxone 
Piroxicam 

Plavix 


Pletal 
Ponstel 
Relafen 
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Robaxisal 
Rufin 
Ru-less 
S-A-C 
Salatin 





Saleto 

Salflex 
Salicylamide 
Salocol 
Salsalate 
Selenium 
Sine-Aid 

Sine- Off Sinus 
Sinutab 

SK-65 

Soma 

St. John’s wort 
St. Joseph's products 
Stanback 
Stendin 
Sulindac 


Cosmetic blepharoplasty 


Supac 
Synalgos-DC 
Talwin Compound 
Ticlopidine 
Tidid 
Tolectin 
Tolmetin 
Toradol 
Triaminicin 
Trigesic 
Trilisate 
Valdecoxib 
Valerian 
Vanquish 
Vitamin E 
Vivarin 
Voltaren 
Warfarin 
Willow bark 
Yohimbe 
Zactrin 
Zomac 
Zomax 
Zorprin 
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COSMETIC BLEPHAROPLASTY 














Fig. e5.! Visual screening with a Snellen chart is the standard of care 
for blepharoplasty screening. The patient reads the eye chart with and 
without eye glasses. 
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appreciated by the surgeon. Some of the listed aberrations are 
minor and only require observation, and others could have a criti- 
cal impact on aesthetics and eye health. If there is ever a doubt of 
factors that could negatively impact the procedure, an ophthalmol- 
ogy consult Is in order. A novice blepharoplasty surgeon should 
obtain a routine ophthalmology consult on their initial series of 
patients. This helps rule out pathology, teaches the new surgeon 
what Is normal and what is not, and protects the surgeon to some 
extent medicolegally. 

Dry eyes are very problematic and if a patient cannot close 
his or her eyes after surgery, irreversible corneal damage may result. 
A Schirmer’s test may be performed, but an ophthalmology consult 
is recommended for patients who require eye drops on a regular 
basis before eyelid surgery. In the Schirmer’s test the conjunctiva is 
anesthetized by proparacaine eye drops. A Schirmer’s strip is placed 
in the inferior lateral corner of the eye. Wetness of <10 mm in 
5 min, in the strip signifies dry eye. Dryness can be checked in the 
office by staining the cornea with fluorescein dye and topical 
anesthetic, then observing with a cobalt blue penlight. The fluores- 
cein dye will be dispersed in the tear film. When the cobalt blue 
light illuminates it, the dye will appear green. The tear film over the 
cornea and tear meniscus will be seen as a soft green. Any dry areas 
on the cornea will pick up the dye as bright pinpoints of green 
usually on the inferior third of the cornea. A corneal abrasion will 
light up as a patch of bright green on the cornea. Although some 
pathologic conditions worsen with blepharoplasty, blepharitis and 
ocular rosacea may actually improve after cosmetic eyelid surgery. 

No human being is perfectly symmetrical and most patients who 
come into the office are unaware of their asymmetries. It is the 
surgeon's job to discuss and document these asymmetries with the 
patient because if they do not see these asymmetries preopera- 
tively, they are certain to see them postoperatively, which is a far 
more difficult conversation to deal with. 


Orbit 


Some patients have large orbits where the pupil is more distant 
from the superior orbital rim and eyebrow, and other patients have 
small tight orbits, where the globes sit crowded near the rim and 
brow. As we age, the floor of the orbit gradually moves infero- 
laterally away from the globe as the midface rotates posteriorly. 

The orbital bones are rarely perfectly symmetrical. When 
examining the face as a whole, usually one pupil sits slightly higher 
than the other (Fig. 5.19). This can be noted as orbital dystopia or 
globe dystopia and is estimated in millimeters. This is important to 
note because the orbit with a lower globe often has a more hollow 
superior sulcus that is important to mention to the patient and to 
document. 

A “negative vector orbit” is a term used when the globe has an 
anterior projection in comparison with the midface. In a normal 
situation, the midface protrudes in front of the globe. These 
patients are particularly challenging when contemplating a lower-lid 
blepharoplasty, as they have flattened midfaces. This midfacial 
hypoplasia can be developmental or hereditary. Also, a negative 
vector can occur from globe protrusion due to thyroid disease or 
similar pathology. 





Fig. 5.19 Symmetry, or lack thereof, is extremely important to 
document and discuss before surgery or the patient may blame the 
surgeon for asymmetric changes. This patient shows a different pupillary 
height (white line) and different brow height (blue line) and smaller 
palpebral aperture on the left eye (yellow arrows). 


Brow Position 


Almost all patients demonstrate some degree of brow asymmetry 
(Fig. 5.19). This is sometimes due to a greater strength of the 
seventh cranial nerve on one side of the face in comparison with 
the other. Facial animation can also contribute to upper facial 
changes. Patients who exhibit a broader or more accentuated smile 
often show more wrinkles and a lower brow on that side. Repeated 
facial expression with one side of the face moving slightly stronger 
than the other over decades will accentuate one eye appearing 
smaller than the other while smiling in photos. Patients with brow 
ptosis at rest often have a compensatory brow hike when animated 
in conversation which can mask the ptosis. 

Eyebrows can demonstrate either medial ptosis, lateral ptosis, 
or both. Any asymmetry of the brow is critical to discuss as the 
lower brow can weigh down the upper lids, sometimes on only 
one side. If the lid is treated and the brow remains ptotic, the 
affected eyelid can remain lower even when additional skin is 
removed from that lid. Younger females have brows elevated 
above the superior orbital rim and younger males have brows 
positioned at or slightly below the superior orbital rim. As stated 
above, It Is Imperative to discuss brow position and brow treat- 
ment with every blepharoplasty patient. If a patient is a browlift 
candidate and the surgeon does not perform that procedure, the 
patient should be informed and given the opportunity of a referral 
to a surgeon who does perform browlifts. 

Compensatory brow hike is a condition where patients are 
often able to lift their brow more on one side than the other. If 
there Is a slight eyelid ptosis on one side, the patient may have 
slightly more compensatory brow hike on that side, to subtly try 
to improve their vision in the affected eye. It is important to evalu- 
ate all patients in the resting and dynamic state to properly assess 
and document such conditions. 


Levator Function 


Normal levator function (LF) is 12-18 mm and is the distance the 
eyelid travels from downgaze to upgaze, while the frontalis muscle 
is held inactive at the brow. Normal or abnormal levator function 
is documented at consultation. 
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COSMETIC BLEPHAROPLASTY 


Dermatochalasis 


The amount of redundant skin, fat, and orbicularis muscle can be 
graded |—4+ (see Fig. 5.16). Prolapse of the nasal fat pat is evident 
in most patients. The nasal fat pad is in close approximation to the 
trochlear arteries that can lead to significant orbital hemorrhage if 
not managed properly. The preaponeurotic fat can either show 
atrophy, or in some patients, show hypertrophy. Occasionally, a 
patient may have a large brow fat pad that when reduced, enhances 
aesthetics. 


Eyelash Ptosis 


Lashes can have a variety of positions, graded |—4+. In these 
patients, the lashes point downward and become erratic with loss 
of parallelism. If a patient has 3—4+ lash ptosis and seems to look 
through their eyelashes in primary gaze, they should be questioned 
about heavy snoring and sleep apnea. These conditions are associ- 
ated with floppy eyelid syndrome. These patients may have more 
edema after surgery. 


Marginal Reflex Distance 


Marginal reflex distance (MRD) is an important measurement in 
the blepharoplasty exam. This is the distance in millimeters from 
the upper-lid margin to the pupillary light reflex (center of the 
pupil). A normal eyelid sits about 2 mm beneath the superior 
limbus of the cornea, which corresponds to the normal MRD | 
being about 3—4 mm. If the MRDs are <4 mm or asymmetrical, 
the patient needs to be aware that a ptosis repair may be Indicated. 
The patient should be made aware of this, and if the cosmetic 
surgeon does not perform functional surgery, the patient should 
be given the option of referral for ptosis surgery evaluation. Many 
patients do not care about the small amount of ptosis they have 
had for years and simply desire cosmetic treatment, but they 
should always be given the option of correction. 

The MRD2 is the measurement from the pupil center to the 
lower lid and is approximately 6 mm. Lower-lid retraction is 
defined as an MRD2 >6. 

The palpebral fissure is the sum of MRDI and MRD2 
(Fig. 5.20). 


A-Frame Deformity (Hollow 
Superior Sulcus) 


Patients can show a hollowing in the superior orbit, particularly 
over the supraorbital notch that carries the supraorbital nerve 
and artery. The fullness of the sulcus (or lack of thereof) is noted 
and documented. Again, this should be discussed with the 
patient so they do not blame the surgeon for “hollowing” 
postoperatively. 


Lagophthalmos 


This is measured in millimeters from upper to lower lid upon 
forced eyelid closure. Obviously, patients who cannot fully close 
their eyes are not good candidates for blepharoplasty because they 
can develop exposure keratopathy and dry eye. 
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Fig. 5.20 The marginal reflex distance | (MRD I) (yellow arrow) is the 
distance from the pupillary light reflex to the upper-lid margin, with 
normal being 4 mm. The MRD2 (red arrow) is the distance from the 
pupillary light reflex to the lower-lid margin, with the normal being 
6mm. An MRD I <4 is diagnostic for ptosis and MRD2 >6 Is diagnostic 
for lower-lid retraction. The sum total of MRD | and MRD2 equals the 
palpebral fissure. 


Lower-Lid Laxity 


Lower-eyelid lid laxity can cause significant functional and cosmetic 
problems and the patient must be warned about this preoperatively 
and the surgery must be modified to avoid postoperative lower-lid 
malposition or ectropion. Several simple exams can be performed 
to evaluate the integral function of related anatomy. 


The Snap Test 


The snap test (also called the snapback test) involves distracting the 
lower eyelid inferiorly away from the globe and letting it go. The 
surgeon must remind the patient NOT to blink during this count, 
because a blink will return the lid to the globe. A normal snap test 
is |—2 seconds (Fig. 5.21). The count should be carried to 
|5 seconds and then recorded as no return “until blink.” If this is 
delayed, the patient may need a lid tightening procedure such as 
a tarsal strip (Fig. 5.22). 

An additional test to evaluate eyelid laxity involves stretching the 
lower eyelid laterally and accessing the distance of travel of the 
punctum. In a normal eyelid, when the lower eyelid is stretched 
laterally, the punctum does not move beyond the medial limbus 
(Fig. 5.23A). In the lax lower eyelid, the same maneuver will cause 
the punctum to travel lateral to the medial limbus (Fig. 5.238). 


Distraction Test 


The distraction test (also called pull test) accesses lower-eyelid 
laxity and is performed by pulling the lower eyelid anteriorly from 
the globe and measuring the distance (Fig. 5.24). A gap of over 
8 mm indicates lower-lid laxity and again merits caution and con- 
servative blepharoplasty if not an adjunctive tightening procedure 
such as canthopexy. 

Patients with lower-lid laxity, ectropion, scleral show, canthal 
rounding, or previous eyelid surgery should alert all blepharoplasty 
surgeons of potential complications (Fig. 5.25). 

Bell's phenomenon is a description of a mechanism that exists 
to protect the cornea during sleep or unconsciousness. This 





5.22 (A) An abnormal snap test with the patient before the test. (B) The test initiated. (C) Failure of the lids to return to the normal position. 


phenomenon causes the globe to rotate superiorly and cover the 
cornea behind the upper eyelid to prevent desiccation and can be 
witnessed In some patients that sleep with their eyes partially open, 
showing the white sclera. A patient with dry eyes or without a 
protective Bell's phenomenon could have catastrophic corneal 
damage from corneal exposure and drying if a lagophthalmos 
(inability to close the lids) should occur post-blepharoplasty. To 
check for the presence of Bell’s phenomenon, the patient is asked 
to close their eyes and the examiner gently pries the lid open with 
their fingers. With a normal Bell’s phenomenon, the eyeball should 
roll back and protect the cornea. The examiner should see only 
the white sclera (Fig. 5.26A). A patient with an abnormal Bell's 
phenomenon has their corneal surface exposed and visible with 
their eyes closed and when pried open (Fig. 5.26B). Any patient 
with even a hint of an ophthalmologic problem should have an 
ophthalmology consult preoperatively. 


Ectropion 


Scleral Show 


This is the distance in millimeters from the lower corneal limbus 
to the lower-lid margin. Normal is O mm. Anything more than this 
can be associated with epiphora (excessive tearing), thyroid eye 
disease, or a negative vector orbit and present a more challenging 


lower-lid blepharoplasty. If a negative vector of the orbit exists, the 
lid could slip under the globe and look even worse. Such a patient 
may need spacer grafts, which are well beyond the scope of this 
chapter. 


Punctal Ectropion 


The position, graded |—4+, of the lower-lid punctum against the 
tear lake and globe is important for proper tear flow. Even if there 
is just |+ punctual eversion, the patient can have troublesome 
epiphora and may not be a suitable blepharoplasty candidate. 


Hypertrophied Pretarsal 
Orbicularis Muscle 


It is important to describe to patients who complain about this and 
mistake it for fat bags (see Fig. 5.18). Some blepharoplasty surgeons 
will not resect this muscle, as it can weaken the lower-lid tone and 
change the lower-lid shape. 


Lower-Lid Fat Prolapse 
(Steatoblepharon) 


The degree of fat prolapse due to an attenuated orbital septum is 
usually graded |—4+. In some patients with thin eyelid skin, each 
of the three fat pads can present prolapse distinctively. 
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ig. 5.23 Moderately stretching the lower eyelid laterally in a normal 
patient will not move the punctum past the medial limbus (A) but the 
same maneuver in the lax lid will move the punctum lateral to the 
medial limbus (B). 


Hollow Infraorbital Rim 


Patients tend to atrophy soft tissue along the ligaments of the face. 
The orbitomalar ligament connects the skin to the infraorbital rim. 
The atrophy along the rim is graded |—4+. Either fat transposition 
during surgery or facial fillers at | month postoperative can be used 
to correct this area. 


Malar Hollows 


The zygomatic cutaneous ligament that attaches the zygomatic 
major and minor to the periosteum also sends attachments to the 
skin. This area can also show atrophy just below the lower-lid 
suborbicularis oculi fat pad. Patients must be aware before surgery 
that a blepharoplasty alone may not correct this area and that facial 
fillers or cheek implants may be indicated. 


Skin Evaluation 


Fitzpatrick Skin Type 


Skin type | (most pale) through VI (most dark) should be recorded. 
Carbon dioxide (CO) or Erbium laser resurfacing of the lower 
eyelids is accomplished safely in most patients. 
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Fig. 5.24 The pull test accesses lower-lid laxity in the horizontal plane 
and should be <| cm in the patient with normal lid tone. 





Fig. 5.25 (A)A patient with significant lower eyelid aging changes 
including lower-lid laxity. (B) A patient with over-resection of lower 
eyelid skin. Both of these patients have lower-lid pathology that could 
result in devastating complications if treated by an inexperienced 
surgeon. 


Texture 


Some patients have thin skin with many rhytids and will respond 
well to laser. Other patients have thicker skin with rhytids that are 
caused more by the orbicularis muscle insertions beneath the skin. 
These patients will not see as much improvement from laser 
resurfacing because they need neurotoxins to relax the muscles 
beneath the skin. 


Translucency 


Very thin skin promotes the appearance of dark circles because the 
skin Is so thin that one can see through to the orbicularis muscle 





Fig. 5.26 (A) A normal Bell's phenomenon and (B) an abnormal Bell's phenomenon, as the eyeball does not rotate superiorly, therefore not 


affording protection to the cornea. 


that is dark. Laser can create more collagen that is opaque and will 
help to hide the dark circles. Pigment, hemosiderin extravasation, 
and vascular structures can also contribute to “dark circles” and 
simple blepharoplasty may not remedy them. The patient must 
understand this. 


Comprehensive Cosmetic 
Blepharoplasty 


Joe Niamtu, Ill 

The need for preoperative images cannot be overemphasized. 
Patients rarely pay attention to their eyes until they have surgery, 
then they look at them every 10 min and can become very critical. 
It is not unusual for a patient to complain about something “that 
was not there before the surgery.” They may focus on the tiniest 
skin excess or asymmetry and blame the surgeon for the problem. 
| often show preoperative images to patients to show them that 
they always had one lid lower than the other, or a similar condition 
they never realized existed. For this reason, any asymmetry or 
other variable that may affect the outcome is documented and the 
patient signs it. It is a fact that soon after surgery the surgeon and 
the patient forget what the patient looked like preoperatively and 
so previous documentation Is essential. 

Besides chart records and medicolegal usage, before and after 
images are invaluable marketing tools. Cosmetic surgery is all about 
before and after pictures and they can be used (with consent) in the 
office, on the Internet and social media, and for many other market- 
ing purposes. The surgeon and staff must be meticulous about 
obtaining legal written consent from the patient. Million dollar lawsuits 
have been lost for the improper use of patient images, which can 
be an HIPAA (Health Insurance Portability and Accountability Act of 
1996) violation. Since this may vary from state to state, legal consul- 
tation should be obtained that clearly details the use of non- 
compensated images for educational and promotional purposes. 

Photographic images must be standardized or they are useless. 
Common background, position, lighting, animation, and pose are 
the essential requirements. 


A minimum preoperative series should include: 
I. Frontal 
2. Right and left oblique views 
3. Eyes looking upward (to accentuate lower fat pad herniation 
4. Eyes closed views (to prove that the patient could close 

their eyes) 
5. The patient at full smile. 

| always take a picture with the patient at full smile and review 
it with them. The reason is that | have had patients with great 
post-blepharoplasty results that complained that they still have 
wrinkles when they smile. Obviously, blepharoplasty surgery 
cannot stop dynamic periorbital wrinkles and the patient is reminded 
about our preoperative picture and discussion. Fig. 5.27 shows a 
typical preoperative series used by the author. 


Treatment Planning 


Blepharoplasty surgery is an extremely sophisticated surgical pro- 
cedure that is reliant on many factors for success. Much of what 
determines this success has little to do with the scalpel and much 
to do with patient selection, marking technique, and especially the 
ability to accurately judge what stays and what tissue Is excised. In 
general, blepharoplasty is more about what stays behind than what 
is to be removed. 

Occasionally, a patient will present that only desires isolated 
upper or lower blepharoplasty, but in general, if a patient has aging 
changes in the lowers, they have them in the uppers as well, and 
vice versa. | encourage patients to do upper and lower lids simul- 
taneously. One reason is that | have done many isolated cases only 
to have the patient look in the mirror and love the treated lids but 
the untreated lids are more apparent, leaving the patient wishing 
they had done upper and lower lids at the same time. On the 
other hand, experienced surgeons will remind novice surgeons 
never to push a patient into a surgery. 

Although some patients will present for only eyelid procedures, 
many patients will request 4-quadrant blepharoplasty with browlift 
and possibly other cosmetic facial procedures. It is rare in my 
experience for a patient do undergo a facelift without eyelid 
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Right 3/4 


Frontal 


Left 3/4 





Upgaze 


Eyes closed 


Smile and squint 


Fig. 5.27 These poses represent the minimal photographic series required for cosmetic blepharoplasty. 





Fig. 5.28 (A) The normal septum and the lower lid tight to the globe. (B) The contracted septum as well as the lower lid distracted (red arrow). 


Note the septal contraction pulls the lid away from the globe (black arrow). 


surgery. lf they have enough lower facial aging for a lift, they have 
enough upper facial aging for lids. 

Upper-eyelid blepharoplasty is pretty standard in technique but 
lower-lid approaches vary in internal and external approaches to the 
fat. For years, external skin/muscle approaches were used with a 
subciliary incision. This involved incising and excising skin and muscle 
from the external approach. In addition, it involved violating the orbital 
septum (middle lamella), which is more prone to producing lower-lid 
malposition. This approach is still utilized, but most contemporary 
oculoplastic surgeons maintain that violating the middle lamella can 
be a prime cause of lower-lid malposition, which can result in lid 
retraction with scleral show, ectropion, and dry eyes (Fig. 5.28). 

Transconjunctival approaches have become more popular as 
the orbital septum is spared, there Is no external incision, and 
lower-lid malposition is not a concern. The conventional transcon- 
junctival approach is a retroseptal surgical approach and spares 
violation of the orbital septum. When dealing with transconjunctival 
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approaches, alternate methods are used to address excess skin. In 
young patients, no ancillary skin removal may be required. In older 
patients, CO, laser resurfacing of the eyelid skin is my treatment 
of choice; 30% trichloroacetic acid (TCA) Is my second choice, 
and skin pinch techniques are my third choice, and can address the 
skin excess without invading the lower septum. These techniques 
will be discussed in detail below. 

In terms of comprehensive treatment planning, brow position 
must be addressed preoperatively. If concomitant endoscopic or 
open browlift and upper blepharoplasty is planned, the sum of both 
procedures can stretch the upper-lid skin to a point where the 
eyelids cannot be closed, so both of these procedures must be 
tempered to account for adequate residual upper-eyelid skin for 
normal function. The average amount of skin | remove from the 
upper lid is approximately 9-12 mm. Some patients may only 
require a /-mm reduction, while others may require a |5-mm 
reduction. When performing simultaneous upper-lid blepharoplasty 


and browlift, this amount of skin resection is reduced dramatically 
to 3-4 mm. If skin resurfacing of the eyelids is planned with 
blepharoplasty and browlift, even more caution is required. The 
golden rule of cosmetic surgery is that more skin can be taken 
away later, but it is difficult to replace! For the novice surgeon 
contemplating both browlift and simultaneous upper blepharo- 
plasty, it may be best to perform the browlift first and address the 
upper lids at a later procedure, so as not to over-resect skin. For 
experienced surgeons, my axiom is that “if you need a browlift, 
you also need a blepharoplasty.” In my early career, | performed 
several browlifts with fantastic results but the untreated dermato- 
chalasis of the upper lids severely detracted from the aesthetics of 
the case. Everything looks cleaner and more sculpted when the 
lids are addressed with the brow. 

| have encountered numerous surgeons that perform blepha- 
roplasty but do not perform browlifts. Unfortunately, many of their 
patients were browlift candidates and were not offered the ethical 
courtesy of referral for browlift consultation. Instead, these patients 
received overly aggressive skin removal. Because of this, they will 
never be able to undergo browlifting as there is inadequate skin to 
close the eyes. | have heard of lawsuits for this misdiagnosis and 
failure to refer in such circumstances. It is an ethical requirement 
to always offer the patient the full complement of contemporary 
options. If the treating surgeon does not possess the skillset, then 
a referral or a second opinion is in order. 

Although tt has already been stated, it is imperative that patients 
are educated in the preoperative consent phase as to exactly and 
precisely the difference between browlift and blepharoplasty, as 
well as what each will and will not do. 


Surgical Technique 


Preoperative Marking 


UPPER EYELID 

Blepharoplasty is a technique of finesse. Removing too little skin 
will produce a substandard result and necessitate revision surgery 
and inconvenience to the surgeon and patient. Over-resection can 
cause serious functional and aesthetic problems and lead to legal 
action. There is no honor lost by revision surgery, only inconve- 
nience. As previously stated, my supreme word of advice to all 
blepharoplasty surgeons is to be conservative. You will never go 
wrong with this pearl. | tell all of my blepharoplasty patients in the 
preoperative period (and in the consent) that a small percentage 
will need some touch-up surgery. If they do require revision, they 
are mentally prepared for it. 

The key to many types of cosmetic surgery procedures is 
accurate marking of the surgical site and landmarks; with blepha- 
roplasty, it is absolutely critical. | have taught and proctored upper 
blepharoplasty surgery to hundreds of surgeons from every con- 
ceivable specialty. Without exception, the biggest challenge for 
novice blepharoplasty surgeons is learning how to properly mark 
the eyelids. Once the marking procedure is understood and 
mastered, the surgery Is relatively straightforward. Understanding 
correct marking technique is understanding cosmetic blepharo- 
plasty. There is no “cookbook” technique to mark the upper eyelid, 
as each lid (even on the same patient) Is different. 


It is Imperative to take preoperative pictures before the patient 
is marked. If the preoperative pictures are taken with makeup, the 
postoperative pictures must be taken the same way and vice versa. 
| also take a picture of the markings as well. 

It is imperative to mark the eyelids with the brow relaxed in the 
upright position before any local anesthetic is injected. When the 
patient is reclined or supine, the brows and lids are not in a natural 
position and the markings can be inaccurate. 

A huge pearl to remember is that it requires a minimum of 
20 mm of upper-lid skin for normal lid closure and function. 
Regardless of what technique is used to mark the lids, the “20 mm 
rule’ must always be observed. 

To increase adherence of the ink, the eyelids are wiped with 
alcohol before marking to degrease the skin. These marks must 
remain visible through surgical scrub, local anesthesia, and manipu- 
lation. Some marking pens fall short and | have found the retractable 
ultra-fine point Sharpie markers to be the best for ink longevity on 
the skin. If a robust ink is not used, the markings can wipe off with 
prep and the surgeon is at a loss for accuracy. 

When marking the lids, the brow is elevated with the fingers to 
stretch the lid skin, which facilitates drawing. The first step is to 
decide where to locate the upper-lid crease. Most males (non- 
Asian) have an upper-lid crease of about 8 mm above the lashes 
and most females (non-Asian) have upper-lid creases of 10-12 mm 
above the lashes. Generally, the lid crease is marked using the 
patient's existing lid crease. Females desire a high lid crease in order 
to have a significant lid shelf on which to apply eye shadow. A high 
crease in males can be feminizing. The position of the upper-lid 
crease can be discussed preoperatively but | prefer 10-12 mm for 
females and 8-10 mm for males. There are always exceptions, 
where a patient has an exceptionally high or low crease which can 
be raised or lowered. The same situation exists when the crease 
height is not symmetric. 

| first elevate the brow to remove any skin redundancy and 
almost always mark the patient's existing upper-eyelid crease. Most 
patients have discernible creases and look normal with their exist- 
ing creases. A fine-tip surgical marker is used to make a dotted or 
straight line from the lateral canthus to the lacrimal punctum. As 
many patients flinch and blink during marking, | prefer to make dots 
across the crease and connect them at the end of the marking 
procedure. The crease in many patients is arcuate, peaking in the 
center and tapering 4—5 mm at each terminus. Many patients have 
relatively straight line creases, which are replicated with the mark- 
ings. In these patients, exaggerating an arch can cause an artificial 
look. Some patients have levator dehiscence or simply do not have 
a discernable crease. In these patients, the average markings previ- 
ously described are used per gender and race. It is sometimes 
difficult to find the actual crease, as some patients have multiple 
creases. | find it easiest to elevate the brow to stretch the lid skin, 
then slowly relax the upper-eyelid skin and observe the redun- 
dancy, which will reveal the actual crease (Fig. 5.29). A skin marker 
is used to make a line on the crease from the lacrimal punctum to 
the lateral canthus (Fig. 5.30). 

The next step is to mark the upper extent of the blepharoplasty 
incision and there are numerous ways to accurately perform this 
task. Experienced surgeons simply pinch the upper-lid skin with 
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but (B) when relaxed, the crease is evident (white arrows). 


B A 


Fig. 5.29 Elevating the brow and slowly relaxing will create skin redundancy, which will reveal the crease. (A) The elevated lid without a crease 
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Fig. 5.30 (A) The crease with a vertical line through the lacrimal punctum (P) and the lateral canthus (LC). This will be the guide for the inferior 
portion of the blepharoplasty incision. The proposed incision is shown in (B). 





Fig. 5.31 (A) The surgeon pinching the upper-lid skin until the upper lashes gently evert. This is performed at the medial, central and lateral 


portions of the upper lid. (B) The three index marks. 


forceps until the lashes slightly evert and make a mark. This is 
done in the medial, central, and lateral portion of the lid (Fig. 
5.31). Then, the marks are connected in an arc (Fig. 5.32). Finally, 
the lateral angled leg of the incision is completed (Fig. 5.33). The 
lateral limb is angled | 5—20 degrees superiorly instead of an angular 
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Junction like the medial corner. This extension incorporates a larger 
amount of skin to be excised to improve lateral hooding. Although 
some texts describe carrying this angled incision into the crow’'s 
feet region, | never do this as the scar can be very noticeable. | 
always stop this incision at, or slightly beyond, the lateral orbital rim. 


It Is important that the medial and lateral extensions of the 
incision are 3—5 mm above the lid margin and should be measured 
to be symmetric on both eyes. Although it is important to have 
symmetry in the crease, it is very common for one lid to have a 
bigger upper incision margin, hence more skin will be removed 
from that lid. Creases must always be the same and even a 
|—2 mm difference can be very noticeable to the patient. 

The final maneuver in this (and all other lid-marking techniques) 
is to test that the planned skin removal will allow full eyelid closure. 
This is an extremely critical and easily performed check. | prefer a 
dental cotton plier but any type of angled forcep can be used. With 
the brow in the relaxed position, the upper- and lower-lid markings 
are pinched between the forceps and the eye should remain 
closed with the lashes slightly everted (Fig. 5.54). If pinching the 
lines together opens the eye, the upper incision line must be 
lowered to allow less skin removal. Conversely, if the marks are 
approximated and the lashes do not evert, then the upper incision 
marking can be extended to remove more skin. If there is ever a 
doubt, the surgeon should err on the conservative side. If future 
revision is required, this is easily performed with local anesthesia 
and minimal recovery. Remember: measure twice, cut once! 
Regardless of the marking technique utilized, this step is critical. 
Although the aforementioned series of marking is effective, it can 
be confusing for the beginning surgeon. 





: The three index marks. The white dotted line illustrates the 
upper limb of the incision that will be marked with the surgical marker. 


Marking the upper-lid crease is always the same, but other 
methods of marking the upper incision extent are easier to learn 
for the novice surgeon. The marking method | most often use is 
what | informally call the “finger gaze” technique. The patient stands 
about | foot in front of me and | place my index finger on my nose 
tip and ask the patient to stare at my finger. It is imperative that 
they do not lift their brows during this marking technique, or it will 
be inaccurate. Also, patients tend to flinch or have wandering eye 
movements while marking, so they must be reminded to stare 
directly at the index finger in a relaxed brow position. Patients with 
redundant upper-lid skin will have a skin fold at the bottom of the 
redundancy. A series of dots are made across the bottom of this 
fold from the punctum to the lateral canthus (Figs. 5.35, 5.36). 

The dotted line at the bottom of the fold will correspond 
with the upper incision marking when the eye is closed. At this 
point, the medial and lateral corners are connected, as described 
(Hees 7) 

A final way to mark the upper eyelid is what | call the “math- 
ematic technique” because it is based on the axiom of the upper 
lid requiring a minimum of 20 mm of skin for normal closure. In 
this marking method, the surgeon first marks the crease as 
described previously. The distance from the lashes to the crease 
is measured and noted. Next, the surgeon identifies the region of 
transition from the thick forehead skin to the thin, crinkly upper-lid 
skin and makes a mark (Fig. 5.38). The math occurs when the 
crease measurement is subtracted from 20 mm and the balance 
is the distance from the brow marking inferiorly. Although this 
sounds complex, it is actually simple. An example would be a 
crease measured at 10 mm from the lash margin. If this 10 mm is 
subtracted from 20 mm (the amount of lid skin that will remain 
intact) the product is 10 mm. A line is drawn 10 mm inferior to 
the brow/ld skin transition. The bottom mark leaves 10 mm of 
remaining skin and the top mark leaves 10 mm of skin. This means 
that the obligatory 20 mm of skin will allow normal lid closure. This 
also means that all the skin between these markings can be safely 
excised. Another example would be a patient with a crease 12 mm 
above the lash margin; 20 mm minus 12 mm equals 8 mm. This 
means that a marking will be made 8 mm below the brow/lid skin 
transition. All the skin between these lines can be removed and 





2. 5.33 (A) The upswept lateral extension of the incision (solid yellow line) which is about |5—20 degrees from horizontal. This allows more skin 
excision on the lateral lid to improve lateral hooding. | terminate this limb at or slightly beyond the lateral orbital rim. (B) A caliper measuring the 
distance from the inferior incision to the lid margin. This measurement must be the same on the lateral portion of both upper lids. 
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Fig |} The final and most critical test is to grasp the upper and 
lower incision margins with a forceps so the lines touch. If this is done 
and the lids slightly evert, enough skin is present to close the eyelids. If 
the lids do not close or if the lashes do not evert, the upper incision 
must be appropriately adjusted. Regardless of marking techniques, this 
test Is critical. 


still allow 20 mm of remaining skin for normal lid closure. This is 
an approximation and obviously is only accurate in patients with 
>20 mm of upper-lid skin. 

Regardless of which of the three upper-lid marking techniques 
are used, remember that normal lid closure requires at least 
20 mm of skin. 

When marking the patient, it is important to have an acute angle 
at the medial canthal region to allow a smooth approximation at 
closure. It is also very important not to extend the medial portion 
of the incision onto the multicontoured concave regions on the 
lateral nose. Incisions over concave regions are notorious for poor 
scarring and can produce medial canthal webbing, which can be 
very difficult to improve (Fig. 5.39). 

The surgeon must remember that the amount of upper-eyelid 
skin removal is frequently different on each lid, but the crease 
position must always be the same (Fig. 5.40). 





shows a close up of where the marks are made. 


Fig The patient staring at the surgeon's finger on the nasal tip, while the surgeon marks the bottom of the fold of redundant skin. The inset 





Fi (A) The dotted line that is marked on the bottom fold of the redundant skin while the patient stares at the surgeon's finger. (B) The eye 
IS a and the brow is manually elevated. The dotted line corresponds to the upper limb of the incision. 
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LOWER-EYELID MARKINGS 

If an external subciliary skin/muscle incision is planned for the lower 
lid, a line is marked 2 mm below the ciliary margin. This mark is 
then extended just to the orbital rim in a horizontal direction. This > 
lateral incision angles inferiolaterally and can be incorporated in a 
natural crow’s foot wrinkle. If this incision is extended too far 
beyond the orbital rim, an unsightly scar may result that takes 
months to resolve. It is important to leave at least 5-7 mm of intact 
skin between the upper and lower lateral incisions (Fig. 5.41). 

If a transconjunctival incision is to be used instead of a subciliary 
approach, no external markings are necessary, although it is helpful 
to mark the protruding fat pads to remind the surgeon of their 
position. 

If laser or chemical peel is planned, it is also helpful to mark the 
periorbital extent of the area to be resurfaced to ensure bilateral 
symmetry. 

ig After the upper incision is marked by the “finger gaze” Surgical Preparation and Anesthesia . . 
technique, the final step is to mark the patient's existing crease andthe Although eyelid surgery is frequently performed in a sterile hospital 
angled lateral extension, indicated by the yellow line. or surgery center environment, it can also be safely done in a 
“clean antiseptic” environment. Postoperative blepharoplasty infec- 
tions are rare due to the generous vascularity of the periorbita. The 
face, hairline, and lids are prepped with a suitable agent that is not 
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8 (A) A typical crease measurement of 10 mm. This is subtracted from the total of 20 mm, which yields 10 mm. (B) A 10 mm line from 
the prow! skin junction. (C) The required 20 mm of upper-lid skin to remain and the remainder of the upper-lid skin can be excised. 
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39 (A) The concave region on the lateral nose (red X). (B) This incision should not involve this area or webbing and visible scarring can 
occur (white arrow). 
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Fig. 5.40 Skin removal may differ from one eye to the other, but the 
creases must always be symmetric. 





Fig. 5.41 A subciliary incision is marked 2 mm below the ciliary margin 
with a lateral extension to or slightly past the orbital rim. A minimum of 
5—/ mm of tissue must be preserved between the upper and lower-lid 
INCISIONS. 


caustic to the cornea such as Betadine. A surgical cap is placed on 
the patient to cover the hair or a perforated drape Is used. 
| personally do all my blepharoplasty surgeries with sedation or 
general anesthesia but many blepharoplasty surgeons prefer local 
anesthesia. An advantage to local anesthesia is that the patient can 
open and close their lids when performing ptosis surgery, but for 
routine cosmetic blepharoplasty | truly believe that intravenous 
(IV) sedation makes the procedure easier for both the surgeon 
and patient. 
The surgical armamentarium for blepharoplasty is relatively 

simple (Fig. 5.42). Common instruments include: 

I. Plastic and or metal corneal shields (metal if laser is used) 

2. Jaeger lid plate (metal if laser is used, plastic if electrosurgery 

is used) 
. Desmarres retractor 
. Measuring caliper 
© Fine pickups with teeth 
. Small hemostat 
~ Small skin hooks 
. Fine-tip suction 
. lenotomy, Westcott, or Iris scissors 
. Small bipolar forceps 
. 6-0 fast-absorbing gut suture. 
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Fig. 5.42 A typical blepharoplasty instrument tray is shown. The 
red arrows identify the Desmarres retractor and Jaeger lid plate, 
respectively. 


For transconjunctival blepharoplasty, a Jaeger lid plate and a 
Desmarres retractor are essential. 

Although many types of suture materials are used by various 
blepharoplasty surgeons, | prefer 6-0 fast-absorbing gut suture with 
a PC-| cutting needle (Fig. e5.2). This suture has proven to provide 
the same aesthetic results as 6-0 nylon suture and has the extreme 
advantage of being resorbable and not requiring suture removal. 
Patients disdain suture removal, and nylon or Prolene suture can 
quickly become overgrown. Digging for these sutures and knots 
can disrupt the blepharoplasty incision. If a surgeon uses nylon 
suture, they are removed on the fifth postoperative day. 

Even with youthful vision, surgical loupes and headlight make 
blepharoplasty surgery more precise. Hemostasis is the key to safe 
blepharoplasty and when the fat pads are incised, it is not unusual 
for a bleeding vessel to retract deeper into the orbit. If this occurs, 
the bleeding vessel it could cause a retrobulbar hematoma. Some- 
times, these vessels are quite small and wearing loupes is a significant 
advantage. In addition, there are many other small structures to 
be avoided and surgical magnification and concentrated headlight 
are superior. 

Corneal protection is also essential for blepharoplasty (Fig. 
5.43). Stainless steel corneal shields are used for laser incision 
and surgery while plastic shields are used for electrosurgical or 
radiowave instrumentation as electrical arcing could occur with a 
metal shield and produce corneal damage. Although proprietary 
ophthalmic local anesthetic can be used, | simply use several 
drops of standard 2% lidocaine with |: 100,000 epinephrine in 
each eye prior to placing the shields. No ointment is used and 
the shields are removed immediately after the blepharoplasty is 
completed (as opposed to leaving them in for facelift or other 
procedures). 

There is one instrument that is absolutely essential for blepha- 
roplasty surgery and that is small bipolar radiowave or electrosur- 
gery forceps (Fig. 5.44). Although laser and electrosurgery Incision 
modalities are hemostatic, a lacerated vessel can produce profuse 
bleeding in the surgical field that can overwhelm needle-tip cautery 
or lasers. The small bipolar forcep is a “lifesaver” for control if there 
is brisk bleeding during blepharoplasty. It is so important that | do 
not think any surgeon should undertake blepharoplasty (or facelift) 





Fig. e5.2 | prefer 6-0 fast-absorbing gut suture with a PC-I (13 mm) 
cutting needle for all blepharoplasty closure. This negates a suture 
removal appointment for the patient and | have not experienced any 
increase of suture line dehiscence when compared with nylon suture. 
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Small-tipped bipolar forceps is an essential instrument for 
hemostasis and can be used for fat removal and skin dissection. 


surgery without one. Uncontrolled bleeding can cause blindness. 
In addition, this instrument is excellent for reducing and recontour- 
ing fat pads and even upper-lid skin dissection. 

After prep, drape and corneal protection, local anesthesia is 
administered. My standard technique is to sedate the patient and 
inject the lids before the surgical prep. | then scrub while the staff 
preps and the local anesthetic takes effect. | use standard 2% 
lidocaine |: 100,000 epinephrine injected through a 32-gauge 
needle (Fig. 5.45). In the upper lid, the injection is very superficial, 
which includes intradermal and subcutaneously. It is important not 
to inject into the orbicularis oculi muscle, as it bruises very easily 
and can extend recovery. The needle tip is placed in the skin and 
small blebs are created across the Incision site. About | mL of local 





Corneal shields are an absolute necessity in 
blepharoplasty surgery. Stainless steel shields are used for laser and 
plastic shields are used with electrosurgical and radiowave 
instrumentation. 


anesthesia is injected in each upper lid. A small amount of local 
anesthesia is also injected in the upper medial fat pad, as it Is very 
innervated and manipulation can stimulate the patient during 
surgery. 

For the transconjunctival approach, the same local anesthesia 
and needle is used and the local is injected just under the conjunc- 
tiva across the incision and into each of the three lower fat pads 
(Figs 246). 

If a skin/muscle approach is used for the lower lids, the local 
anesthesia Is injected in the incision site and in the potential space 
between the orbicularis oculi muscle and the orbital septum. This 
plane is very identifiable and readily inflates with injection. 


Incisional Modalities 


Contemporary incisional modalities include scalpel, scissors, CO 
laser, and radiofrequency or electrosurgery microneedle. Many 
surgeons prefer scalpel incisions but there can be significant bleed- 
ing with their use (Fig. 5.47). | use CO, laser and radiowave 
microneedle exclusively, as they are truly bloodless incisional 
modalities. The ability to have incision with simultaneous coagula- 
tion Is a tremendous advantage. | can measure the average blood 
loss from four eyelids on a Q-Tip. Most of my operative reports 
say “zero” for blood loss. Increased bleeding obscures the surgical 
field, and contributes to increased bruising, swelling, and discom- 
fort, all of which increase recovery. Decreasing any of the above 
is positive marketing for the surgeon and practice. All surgeons will 
agree that the less blood in the field means more accurate surgery. 
If a large amount of vasoconstrictor is used and the surgeon waits 
for a sufficient time, then scalpel incision may be less bloody but 
this is not surgically efficient when a laser can be used immediately 
without any vasoconstrictor. 

Upper-Lid Incision 

Although upper-lid procedure will be discussed first in this chapter, 
| perform the lower blepharoplasty first, so as not to disrupt the 
upper-lid sutures. 

Once the upper lid has been marked, prepped and anesthe- 
tized, | use the CO, laser straight handpiece with a 0.2 mm spot 
size to incise a full-thickness skin ellipse. | begin by outlining the 
entire incision marking to the subcutaneous level. After the outlined 
skin is incised, the medial corner is grasped with forceps and the 
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Fig. 5.45 A total of | mL of local anesthesia is injected with a 32-gauge needle just beneath the upper-lid skin across the entire incision. 


Inadvertent muscle injection can produce bruising. 





Fig. 5.46 A total of | mL of local anesthesia is injected across the incision site and into the three lower fat pads using a 32-gauge needle. 





Fig. 5.47 (A) An actual incision using scalpel, (B) CO, laser with 0.2-mm spot size, and (C) an Ellman radiowave microneedle set at pure 
coagulation with 20 watts. The absence of blood is testament to the efficiency of simultaneous incision and hemostasis. Allowing extra time for local 


anesthesia vasoconstriction will decrease bleeding when using a scalpel. 


thin skin is dissected from the underlying muscle in the same 
manner as peeling the skin from a grape (Fig. 5.48). When using 
the Ellman radiowave system, the Vari-Tip thin wire electrode will 
make the most aesthetic incision. | usually use this tip on the pure 
coagulation setting for the most efficient hemostasis. When treating 
a patient with pigmented skin, | change the setting to pure cutting 
for the skin incision, as there is less lateral tissue damage. | then 
change back to the pure coagulation setting for the remainder of 
the soft tissue dissection. 

The incision proceeds from the lateral brow to, or Just past the 
lacrimal punctum, and avoids the depression on the medial nose. 
Ideally, only skin is removed as the first layer of dissection. 

Once the skin ellipse is removed, the orbicularis oculi muscle is 
visualized (Fig. 5.49A). This muscle is very vascular and frequently 
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has a very superficial network of large vessels on its surface. These 
can be cauterized for convenience and to prevent further bleeding 
during muscle excision. The next step is to excise and or sculpt 
the orbicularis muscle. Some surgeons do not remove any muscle 
in the upper lid, while others advocate removing the same amount 
of orbicularis as skin excision. | have found that by being more 
conservative In muscle resection, | have a better sculpted lid sulcus, 
faster return of eyelid function, and less bruising. | personally 
remove 4-5 mm of orbicularis muscle from the center of the 
surgical field (Fig. 5.49). 

Ifthe orbicularis oculi muscle is dissected in the proper plane, the 
orbital septum is immediately visible (Fig. 5.50A). This is frequently 
translucent and one can see the underlying fat pads moving under 
the septum when lightly pressing on the globe. The septum can 
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Fig. 5.48 (A) The upper-lid incision. (B) The edge of the flap grasped with a hemostat and retracted as the laser incises the skin from the 


orbicularis oculi muscle. 





Fig. 5.49 (A) The orbicularis oculi muscle after the skin excision. (B) A 4—5-mm strip of orbicularis oculi muscle being resected with the CO, laser. 
The lid is shown being stretched which makes the muscle incision look larger. 





Fig. 5.50 (A) The intact orbital septum and (B) the typical central and medial fat pad encountered in the average blepharoplasty patient. 


be incised with a small rent over the central and medial fat pads, 
or incised totally from medial to lateral (Fig. 5.50B). For the novice 
surgeon, the orbital septum may not be apparent and there is risk 
of incising through the levator aponeurosis (and deeper structures) 
if the incision is placed to inferiorly. When in doubt as to where 
the upper-lid fat pads are located, always err towards the superior 
orbital rim. Remember, these fat pads cushion the globe between 
the bony orbit and anatomically lie close to the orbital rim. Gentle 


pressure on the globe (retropulsion) will accentuate the prolapsed 
fat pads making them visible. Again, the fat pads can frequently be 
seen moving beneath the thin septum. The septum is incised in 
the center of the orbit just below the orbital rim. The central fat 
pad generally prolapses and can be dissected to its lateral extent, 
which sometimes may go all the way to the lateral portion of the 
incision. It is unusual but not impossible to encounter a third fat 
pad in the upper lid. Competent surgeons anticipate anatomic 
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aberrations. Care must be taken not to over-treat the central fat 
pad, as hollowing can occur. Some surgeons do not remove any 
central fat but | generally remove about one-third of this fat or 
what is proportional to the excess. Again, fat (volume) is a friend 
of youth, not an enemy. Only excess fat is removed. | prefer to 
call this “fat reduction” as opposed to “fat removal” as it keeps the 
goal in perspective. 

Remember that the lacrimal gland lies in the superior lateral 
portion of the orbit and has been inadvertently mistaken for fat pads. 
There are usually only two fat pads in the upper eyelid — a central 
and medial. 

The lacrimal glands are pinker (similar to parotid or subman- 
dibular gland tissue) than the yellow central fat pad (Fig. 5.51). If 
the lacrimal glands are slightly prolapsed, they can be tucked 
backed into the orbit or if significantly prolapsed, they are sus- 
pended to the orbital periosteum with a nonresorbable suture 
(see Fig. 5.11). 

For the novice surgeon (or even for the experienced surgeon) it 
can be difficult to locate the medial (nasal) fat pad in some patients. 
A double-pronged skin hook can greatly assist by providing better 
access and visibility (Fig. 5.52A). Gently pushing on the globe 
can assist by protruding the medial fat pad. Blunt dissection can 


be performed to safely locate the medial fat pad by spreading 
the tissues with a small blunt hemostat or spreading with two 
cotton-tipped applicators (Fig. 5.52B). Once the medial fat pad is 
located and teased out, it will frequently balloon out to surprising 
proportions when the capsule is incised. The medial fat pad is 
frequently whiter in color than the other fat pads, presumably 
due to increased fibrous tissue. In addition, this fat pad is more 
innervated than the central fat pad and it is not unusual for the 
patient to react to stimulation when operating on the medial fat 
pad, even while under general anesthesia. It is a good idea for the 
surgeon to inject local anesthesia at the base of the medial fat pad 
prior to manipulation. 

Many surgical techniques exist to reduce the orbital fat pads. 
Whatever technique Is used, the surgeon must pay close attention 
not to aggressively pull, stretch, or retract the fat pads. Many 
vessels traverse the fat pads from deep within the orbit. If the fat 
pads are overly stretched from the orbit, a deep vessel could be 
lacerated, and when the fat pad is released it can retract deep into 
the orbit along with the bleeding vessel. If uncontrolled bleeding 
occurs deep in the orbit, a hematoma can form and compress the 
retinal artery and cause permanent blindness (Figs. 5.53, 5.54). 
Extreme caution should be used when handling the fat pads. For 





Fig. 5.51 (A) A prolapsed lacrimal gland (in forceps) in the upper left orbit and (B) the gland being suspended to the orbital periosteum with 


suture. 
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two blunt ends of cotton-tipped applicators. 
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Fig. 5.52 (A) A double-pronged skin hook (white circle), which greatly increases access and visibility of the medial pad. (B) Blunt dissection with 


the novice surgeon, the question arises, “How much fat should | 
remove?” Although each case is different, one should only excise 
the amount of fat that easily protrudes with gentle pressure on the 
globe (retropulsion). In addition, the surgeon or the assistant 
should never forcefully pull or tug on the fat pads. 

Sometimes the surgeon views the fat pads as “the enemy” and 
removes as much as they can find. Remember, blepharoplasty is 
an operation of what tissue you leave, not what you remove. 
Excessive fat resection will cause a hollow-looking orbit, giving the 
patient an older, gaunt appearance. Always be conservative, as 
more fat can be removed but a hollowed orbit is difficult to treat. 
A good general rule is to only take the fat that the orbit “gives up” 
and not be overly aggressive in searching for or removing deep 
fat. Classically, fat pad reduction has been described by teasing out 
the protruding fat then clamping the base of the fat pad with a 
hemostat before resecting. Although it makes sense to clamp and 
crimp the base of the fat pad to assist in hemostasis, the hemostat 
can also exert a lever effect on the fat pat and inadvertently stretch 
the base of the fat pad and lacerate a vessel. This can happen when 





ig Numerous large-caliber vessels traverse the fat pads and can 
cause profuse bleeding that can lead to serious complications including 
blindness. Hemostasis is always at the forefront of blepharoplasty. 





the assistant takes hold of the hemostat while the surgeon incises 
the fat pad. Hemostatic modalities such as CO) laser, electrocau- 
tery, or radiowave needle or bipolar control average vessels and 
there Is no need to clamp the fat pads when using this technology. 
When using the CO, laser, the beam is defocused by moving the 
handpiece away from the tissue, which increases the spot size and 
provides excellent hemostasis (Fig. 5.55A). This is the technique | 
use with the laser when reducing or sculpting the protruding fat 
pads. When using the radiowave system, the muscle and fat are 
always treated with the pure coagulation. Another means of Incis- 
ing and reducing the preaponeurotic fat pads is the use of a small 
radiowave bipolar forceps. The fine tips on this instrument make 
teasing out the herniated fat easy and provides excellent hemostasis 
(Fig. 5.55B). This instrument should always be on the tray, as it can 
be invaluable when brisk bleeding is encountered and Is discussed 
later in this chapter. If CO) laser is used, the operator must always 
be aware of the beam, as it is easy to burn adjacent tissue, drapes, 
or people. A wet tongue blade is always placed behind the laser 
target to prevent overshoot of the beam (Fig. 5.56). The assistant 
must be somewhat of a “goalie” as they have to follow the beam 
and anticipate intercepting it if it passes beyond the target. 

As skin, muscle, and fat are removed from each eye, it is placed 
on a gauze or towel to document the amount and location of 
removal and to serve as part of the chart record (Fig. 5.57). 

Once the medial and central fat pads are recontoured, the 
entire surgical site is reinspected for bleeding. When the surgeon 
is satisfied with hemostasis, the incision is closed. If laser, radiowave 
or electrosurgery modalities were used for the incision, the char 
is wiped of the incision prior to closure to prevent tattooing of the 
incision site. 

Numerous means exist to suture the upper-eyelid incisions. To 
ensure the best aesthetic result, only small “bites” of skin are 
engaged with the suture. An axiom is to only grasp enough skin 
edge with the needle to retain the suture and not pull through (Fig. 
5.58A). It is also important not to inadvertently include deeper 
tissues in the skin closure suture bite. Doing this can tether the 
deeper structures and affect function and aesthetics. Grasping the 
lid margins with a small pickup assists In monoplanar closure. 
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| Typical vessels encountered in transconjunctival lower blepharoplasty. 
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Fig. 5.55 (A) An upper central fat pad being reduced with a CO; laser. (B) A radiowave bipolar cautery performing the same function. 





Fig. 5.56 A wet tongue blade used as a back stop for the laser beam 
to prevent damage to adjacent tissues. Note the burns on the blade 
that would have otherwise been on the bridge of the nose if not 
protected. 


Fig. 5.57 To track excised tissue for clinical and medical record 
purposes, the surgical specimens are arranged in the manner of excision 
and photographed. 





Fig. 5.58 (A) Minimal skin engagement when closing upper blepharoplasty incision. (B) Interrupted tacking sutures to reinforce the closure. 


| prefer to first use several 6-0 fast-absorbing gut sutures with 
a P3 needle to “tack” the incision in the medial, central, and lateral 
regions (Fig. 5.58B). This reduces tension on the final sutures and 
also helps align the incision margins for easier closure with the 
running suture. Although interrupted or running closures can be 
accomplished, | feel that a running 6-0 nylon suture produces the 
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most aesthetic scar. Interrupted and running sutures produce the 
same final aesthetic result, but the former are more time intensive. 
After using the 6-0 fast-absorbing gut “tacking” sutures, | prefer a 
simple running (baseball) suture with 6-0 fast-absorbing gut with a 
PC-| needle or conventional nylon suture with a P3 needle (Fig. 
5.59). Some surgeons advocate an intracuticular closure. Leaving 





. 5.59 (A) Incision closure with 6-0 gut fast-absorbing suture and (B) closure with 6-0 nylon suture. 





(A) Conceptual suture needle entering and exiting the skin medial and lateral to the incision. (B) The suture removal technique where it 


is cut in the center and pulled out laterally and medially. 


the last several millimeters of incision unsutured will decrease the 
chance of webbing in the medial canthal region. 

The main advantage of using gut suture is not having the patient 
return for a suture removal appointment. To facilitate suture 
removal with nylon sutures, the suturing technique has the needle 
enter and exit the skin medial and lateral to the actual incision (Fig. 
5.60A). The suture ends are left free and secured with a small 
Steristrip or tape. With this technique, suture removal is greatly 
simplified. The tape is removed, the suture is cut in the midline 
and pulled out on each side (Fig. 5.60B). Nylon suture removal is 
performed at 5 days postoperatively. 

The sutured upper-lid surgical site is then covered with triple 
antibiotic ointment and iced saline gauze Is applied. 


Lower-Eyelid Blepharoplasty: 


Transconjunctival Technique 


Numerous surgical approaches exist to treat the lower eyelids. | 
prefer the transconjunctival (TC) approach to the lower-eyelid 
fat, as it does not violate the orbital septum or lower-lid orbicularis 
oculi, does not cause lower-lid retraction and leaves no visible 
scar. The common approach to TC blepharoplasty is retroseptal, 
meaning that the fat compartments are entered posterior to 
the orbital septum (Fig. 5.61). Some surgeons use the trans- 
conjunctival approach and perform a preseptal dissection, which 
requires septal incision and negates the septal-sparing component 
of this approach. 

The lower lids are injected as shown in Fig. 5.46. Approximately 
0.3 mL of 2% lidocaine with I : 100,000 epinephrine is injected 
into each lower fat pad and the conjunctiva to be incised (see Fig. 


5.46). The assistant, using two fingers, retracts the lower eyelid 
inferiorly. This is an important step, as if the lid is correctly rolled 
inferiorly, the incision site is well demarcated. If there does not 
appear to be enough exposed conjunctiva to incise, the assistant 
should reposition their fingers and retract inferiorly. The surgeon 
gently depresses the globe with a Jaeger lid plate, which prolapses 
the herniated fat and bulges the conjunctiva (Fig. 5.62A). Technically 
the incision should be made about 4 mm inferior to the inferior 
tarsal margin or about 8 mm from the lower-lid ciliary margin 
(since the lower tarsus is about 4 mm, placing the incision 4 mm 
below this equals the 8 mm). In reality, the incision is made directly 
through the middle of the conjunctival bulge that forms from the 
assistant’s finger retraction and the surgeon's pressure from the 
Jaeger lid plate. This almost always corresponds to the same dis- 
tance as 4 mm below the inferior tarsal margin. If in doubt, the 
surgeon should err toward the orbital rim and not the globe. A 
transconjunctival incision too deep in the fornix can damage the 
extraocular muscles as well as initiate unnecessary bleeding and 
prolonged recovery. 

The incision is made from the lacrimal caruncle medially to the 
lateral canthus laterally (Fig. 5.62B). Failure to carry the incision far 
enough laterally causes the surgeon to operate in a hole and makes 
surgery more difficult, especially access to the lateral fat pad. In 
order to carry the incision far enough laterally, the assistant must 
pull the lateral canthus laterally. Doing this provides access to the 
conjunctiva in the lateral corner of the eye. 

Incision modalities for transconjunctival blepharoplasty include 
scalpel, CO) laser, electrosurgery, radiowave surgery, and battery 
operated cautery. | prefer the CO; laser or radiowave microneedle 
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to incise through conjunctiva and capsulopalpebral fascia (lower-lid 
retractors) (Fig. 5.63). 

After the incision, a 5-0 or 6-0 suture on a small needle is 
passed through the posterior incision margin and draped over 
the head and suspended with the weight of a hemostat 





ig. 5.61 The transconjunctival approach is retroseptal. The incision is 
shown by the red arrow and the septum is shown by the blue arrow. 


(Fig. 5.64). This serves to retract the Incision for facilitated view 
and instrumentation. 

The next step is to perform the incision. The incision is made 
with the radiowave microneedle on a pure coagulation setting or 
with the CO, laser at 8 watts or the surgeon's preferred modality. 
The incision is made through the conjunctiva and the capsulopal- 
pebral fascia (lower-lid retractors). In most patients, this layer is 
relatively thick, much to the surprise of the novice surgeon. If the 
surgeon Is ever unsure about the correct tissue plane while incising 
or dissecting, he or she should err towards the orbital rim and not 
towards the globe. If the surgeon is ever disoriented in a tissue 
plane, using an instrument to feel the inferior orbital rim will 
confirm a safe position. In many patients, when the conjunctiva and 
capsulopalpebral fascia is incised, the central fat pad will herniate 
into the wound. If fat is not visualized during the incision, it is 
identified by placing pressure on the globe accompanied by blunt 
dissection (Fig. 5.65). After each level of incision, the fine hemostat 
is Inserted and right to left spreading is gently done, as opposed to 
anterior posterior spreading, which could damage the globe. An 
alternate method of finding the pads is to use the soft end of two 
cotton-tipped applicators and spread the tissues until the yellow fat 
is visualized. As this gentle dissection is performed, gentle pressure 
is placed on the globe and the surgeon will see the fat pads come 
into view. As the fat pads come into view, their capsule is incised 
and will usually allow the herniated fat to billow out of the 
INCISION. 

The central fat pad is usually the first encountered and is 
the easiest to reduce. The medial fat pad (as in the upper lid) 
frequently requires some blunt dissection to locate, but once 
incised can give up an Impressive amount of fat. Blunt dissection is 
used with globe pressure to locate the medial pad. As stated earlier, 
this fat is more fibrous and a whiter color. The inferior oblique 
muscle divides the central and medial fat compartments and this 
muscle is frequently encountered in lower transconjunctival 
blepharoplasty (Fig. 5.66). The muscle is handled with care to 
prevent damage. 

The lower fat pads can be accessed by making the incision 
through the capsulopalpebral fascia across the entire lower 





ig. 5.62 (A) The assistant’s fingers retracting the lower lid and the Jaeger lid plate gently pressing on the globe, which produces a bulge in the 
conjunctiva. (B) The incision landmarks from the lacrimal caruncle (LC) medially to the lateral canthus (LTC) laterally. The assistant pulling the 


canthus laterally helps lateral access. 
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Fig. 5.63 The transconjunctival incision (dashed blue line) is made from the lacrimal caruncle to the lateral canthus approximately 8 mm below the 
lower-lid ciliary margin. This position also corresponds to the bulge in conjunctiva when the assistant retracts the lower lid and surgeon puts 
pressure on the globe with the Jaeger lid plate. (A) The CO, laser handpiece making incisions and (B) the Ellman radiowave microneedle incision. 





Fig. 5.64 A retraction suture improves surgical access and can serve to 
protect the cornea. 


lid or by making smaller stab incisions over each fat pad 

As described above, the fat is teased out (never stretched or 
pulled) with significant traction. Fig. 5.68 shows the individual fat 
pads being dissected out of the orbit with gentle traction. The 
lower-lid fat is similarly incised with laser or radiofrequency elec- 
trode (Fig. 5.69). This can be done with scalpel or scissors, but the 
procedure is virtually bloodless and easier with the coagulative 
modalities and does not require clamping the pads with hemostats. 
| prefer to use the small radiowave bipolar forceps to treat the 
medial fat pads (Fig. 5./0). They are frequently very vascular and 


have a tendency to retract back into the orbit. The bipolar is small 
enough to fit in the base of the pad and is second to none for 
hemostasis. 

The lateral fat pad in the lower lid may be difficult to deliver 
into the surgical field and require some exploration to locate, 
especially when using the transconjunctival approach. It is usually 
located more lateral than the lateral extent of the incision. In some 
patients, the lateral fat pad may prolapse out of the incision imme- 
diately, but in many cases It remains hidden and the surgeon must 
locate It. It Is not uncommon to see post-blepharoplasty patients 
with remnant lateral fat bulges, which proves that many surgeons 
are not proficient at finding and reducing this structure. To facilitate 
location of the lateral fat pad, the incision should be carried all the 
way to the lateral canthus and many surgeons stop short of this. 
In addition, having the assistant retract the canthus laterally and 
pulling the lateral lid inferiorly improves access. The surgeon is 
usually “reaching in” with a small pickup to grasp the pad. When 
doing this, it is possible to grasp fixed fat in the lateral orbit that will 
not pull into the wound. It sometimes takes several attempts at 
grasping different areas of lateral fat before the actual mobile fat 
pad is secured and drawn into the wound. When the correct 
region of fat is secured and placed on traction, the surgeon 
will notice a depression on the overlying skin which confirms 
that the correct area of fat has been identified. As this fat pad is 
reduced, the skin is continually observed to prevent over-resection 

The importance of conservative fat reduction cannot be 
overstated. The surgeon should only reduce or recontour the 
amount of fat that freely herniates into the wound or the fat that 
can be teased out with gentle traction. After the three lower fat 
pads have been reduced, the surgical site is checked a final time 
for hemostasis. If laser or electric incision modality was used the 
incision margins are debrided with a wet cotton-tipped applicator 

Transconjunctival incisions do not require suture closure. At the 
end of the surgery, the proximal and distal conjunctival incision 
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Fig » After the incision is made, blunt dissection is performed to spread the tissue to reveal the underlying fat pads. (A) The initial incision and 


(B) Te S fat pads. 





Fig. 5.66 A transconjunctival approach showing the central fat pad (1) 
and ie ee oblique muscle (2), which separates the medial fat pad 
(3) from the central fat pad. This muscle is an important landmark and if 
difficulty is encountered finding the medial fat pad, viewing the muscle 
guides the surgeon medially. 


margins are approximated by grasping the lash line and elevating 
the lower lid superiorly and towards the globe (Fig. 5.73). 


Management of Lower Eyelid Skin 


With Transconjunctival Blepharoplasty 


With all the pluses of TC blepharoplasty, one negative is that this 
procedure does nothing to address the aging skin of the lower 
eyelid. Since the eyelid skin is so thin, it ages significantly by the 
late fourth decade and most patients that present with fat prolapse 
also require some type of skin-tightening procedure. CO, laser 
skin resurfacing, chemical peel, or simple skin excision are the most 
common modalities to address lower-lid skin aging. 


CO, Laser Skin Resurfacing 


My personal preference is CO, laser resurfacing of the periorbital 
areas using the Lumenis Encore UltraPulse laser with a computer 
pattern generator (CPG). For periorbital resurfacing, a setting of 





Fig. 5.67 The lower eyelid has three fat pads, a central, medial, and lateral. Some surgeons prefer an incision along the entire lid to access the fat 


(A) we other surgeons prefer to make small “stab” incisions over each pad and treat them individually (B). 
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80 MJ, 600 Hz, and a No. | pattern (circle) size 6—/ and a density 
of 6 (30% overlap) is selected. This setting is only relevant to this 
specific laser and may vary with other companies, and the surgeon 
must use appropriate settings for their specific machine. A first 
laser pass Is made over the lower eyelids and (crow’s feet areas 
if required). Depending on the degree of aging, a second pass 
is made on the lower lids (Fig. 5./4A). Adding aggressive laser 
resurfacing can cause lower-lid retraction, and ectropion, especially 
in the lax lid, so conservative treatment is prudent, especially for 
the novice surgeon. After the laser resurfacing is completed, | 
manually stretch the lower eyelid skin by distracting it with my 
fingers, which releases some of the contraction from the laser 
(Fig. 3.74). 

The upper lid is treated with only a single pass with lower 
fluence; usually a setting of 60-60 MJ with a density of 5. It is 
preferable to keep the lasered areas within the confines of the 
orbital rim. Otherwise, it is very hard to conceal laser redness 
outside of the orbital rims. If a patient desires resurfacing of larger 





Fig. 5.68 The lateral (L), central (C) and medial (M) fat pads are 
dissected out of orbit with gentle traction. 





areas (outside the orbital rims), it is a good idea to convert the 
procedure to full face resurfacing to better blend the treated and 
untreated areas and not end up with relative hypopigmentation of 
the treated skin when compared with the surrounding skin. 
Another method of resurfacing is to laser the lower-lid skin and 
the upper-lid skin before suturing (Fig. 5.75). This helps to blend 
the final scar. 

At the end of the case, the eye shields are removed and the 
eyes are irrigated with saline. 

Laser skin resurfacing definitely carries a longer and more 
intense recovery but | believe, after performing thousands of 
lower-lid laser procedures, that it is the gold standard for lower-lid 
skin rejuvenation. Procedures that rely on skin excision for tighten- 
ing do nothing to address actinic damage and dyschromia. With 
the traditional lower-lid subciliary approach, excess skin Is cut off 
and the remaining skin is stretched. Stretching the skin will improve 
wrinkles but not address skin quality. The extended laser recovery 
is not for every patient, but in my experience is the best treatment 
we have to offer, and | have had it done myself on my own lids. 


Chemical Peel 

Chemical peeling of the lower-eyelid (and upper-lid) skin is also an 
affordable, predictable, safe, and convenient means of addressing 
dermatochalasis after transconjunctival blepharoplasty. Although 
not as clinically effective as aggressive laser resurfacing, the recovery 
is less complex. Whereas aggressively lasered lower-eyelid skin can 
take up to 2 weeks to heal, chemical peel patients are usually back 
in makeup in a week. My preference for chemical peeling is 30% 
trichloroacetic acid (TCA). The lower-lid skin is degreased with 
acetone to enhance acid penetration and the eyelid shields are 
removed. When using TCA around the eye, it is spread on thinly 
with a cotton-tipped applicator for an even coat over the area to 
be treated. The skin will begin to frost almost immediately and the 
operator should wait at least 2 min before applying a second coat. 
The number of coats is proportional to the amount of skin damage. 
Most patients need and can tolerate two coats of 30% TCA. The 
endpoint is a dense white frost over the treated area. In thicker- 
skinned patients or those with more skin damage, a third coat can 
be applied, but this should not be attempted by inexperienced 
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5.69 The lower fat pads in these examples are incised with (A) the CO, laser; (B) the radiowave surgery microneedle. 
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Fig. 5.70 Small bipolar cautery is superior for access and hemostasis 
and is frequently used to reduce fat and control bleeding. 





peelers. An overtreated chemical peel can produce severe burns 
and scars. | usually treat the upper lids with a single coat of TCA. 
After the skin is frosted to the desired endpoint, the peeled areas 
are covered with a petrolatum ointment such as Vaseline, Aqua- 
phor, or Vaniply. Postoperatively, the skin will turn dark after several 
days and usually begin peeling at day 3—4 and be reepithelialized 
by day 7. The only wound care needed for the peel is petrolatum 
applied continuously until reepithelialization occurs. 

In the case of retreating the eyelids with laser or chemical peel, 
a 90-day healing period is recommended. Fig. 5.76 shows a laser 
and peel skin resurfacing on blepharoplasty patients. 


Skin Pinch 


Not every patient is a candidate for skin resurfacing procedures 
when performing TC blepharoplasty. Some male patients do not 
want the extended erythema that comes with the laser and a 
chemical peel is not effective enough for their amount of 





Fig. 5.71 (A)A typical lower-lid lateral fat pad producing a bulge (arrows). (B) The offending fat pad dissected into the wound. (C) The skin 
depression that occurs with traction on the lateral fat pad (arrows). It is important to monitor the skin depression, so as not to over-resect this 


fat pad. 





ig. 5.72 Laser, electrosurgery, or radiowave Incision modalities can 
leave char granules on the conjunctiva and require debridement to 
avoid corneal abrasion. 
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Fig. 5.73 Transconjunctival incisions do not require suturing. The 
incision Margins are approximated with forceps and the lid tension will 
keep them in approximation. 





A (A) A typical two-pass CO) laser treatment of the lower eyelid after transconjunctival blepharoplasty. (B) The surgeon stretching the 
ae lid ad cheek after laser. This helps release some of the contracture that occurs with the laser skin tightening. 





> A technique of performing CO) laser resurfacing prior to 
arate This can aid in a better blended scar. 


dermatochalasis. In addition, some patients have orbicularis oculi 
hypertrophy and require some orbicularis excision to reduce the 
bulge that occurs with animation. Although a skin/muscle blepha- 
roplasty with a subcillary incision will address the fat, muscle and 
skin of the lower lid, as stated earlier, the chance of eyelid malposi- 
tion is greater with this approach. 

The skin pinch technique is a convenient minimally invasive 
procedure to address excess skin in the lower eyelid without violat- 
ing the middle lamella (septum). It also compliments the transcon- 
Junctival approach for those individuals whom cannot tolerate laser 
erythema or downtime. | use this technique mostly in men or 
patients with pigmented skin for whom the laser is contraindicated. 
Women can cover laser redness with makeup, but since this 
erythema can persist for months, it is prohibitive in many men. 
African-American, Asian, Latino, or others with pigmented skin 
tend to have post-laser pigmentation problems and the skin pinch 
technique is a favorable adjunct for that population. 





5 (A) A patient immediately after transconjunctival 
isin and two passes of high fluence CO, laser resurfacing. 
(B) Another transconjunctival blepharoplasty patient treated with two 
coats of 30% TCA to resurface the lower-lid skin. 


The procedure is quite simple and involves crimping the excess 
skin with a hemostat, then resecting and suturing the skin. In 
sedated patients no local anesthesia Is necessary which enables 
more accurate surgery but in a non-sedated patient local anesthesia 
infiltration is required. The smallest effective volume of anesthesia 
is used to avoid distorting the skin. The skin pinch is performed as 
the last step of the transconjunctival procedure. 
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ig. 5 Excess tissue estimation is marked by several methods. (A,B) The skin pinched with a forceps and marked with a surgical marker. (C,D) 
Pinching the lateral skin with the fingers and pulling laterally will help define the skin excess to be removed. Novice surgeons should always err on 


the conservative side. 


The lower lids are degreased with alcohol pads and the first 
step of the skin pinch procedure is to mark the patient preopera- 
tively. Forceps or cotton pliers (a common dental instrument) are 
used to simply grasp the excess lower eyelid skin several millimeters 
below the lashes. Most patients will require approximately 3—6 mm 
of skin removal. By “test pinching” with the cotton pliers the 
surgeon can Judge the extent of skin removal. 

The marking is similar to upper-lid skin marking in that the 
patient is marked in the upright position before any local anesthesia 
Is Injected. The skin is pinched just below the lash to the point 
where excess skin Is present without distracting the lid. It is impor- 
tant to remain conservative and not pinch enough skin that would 
evert the lid. The goal is to remove enough skin without affecting 
the lower-lid position. When satisfied with the correct amount of 
skin the proposed Incision is marked with a surgical marker. Pinch- 
ing the lateral skin with the fingers and pulling laterally can also 
identify excess skin to be removed (Fig. 5.77). As stated above, 
more skin can always be removed, so caution must be used during 
excision. It is easy for novice surgeons to overestimate skin removal 
and cause lower-lid malposition. It is important to keep in mind 
that the pinch is a fold with two sides: a pinch of 4 mm actually 
has two sides that when spread out would equal 8 mm. Novice 
surgeons must be conservative when learning this procedure, as 
it Is easy to over-excise skin. 
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The surgical technique is begun by taking a curved hemostat. | 
prefer the type of hemostat that has the curve on the same plane 
as the handles instead of a conventional hemostat where the curve 
is perpendicular to the handles (Fig. 5.78). 

As the markings are observed, the hemostat engages the area 
and crushes the predetermined amount of skin between the 
locked beaks. The pinch is performed medially, centrally, and later- 
ally to form a smooth curve that matches the curvature of the 
lower eyelid (Fig. 5.79). By doing this, a raised ridge of excess skin 
protrudes from the crushed base. 

A Westcott or other small scissors are used to cut across the 
crushed skin ridge at its base (Fig. 5.80). Care is used to avoid 
cutting the lower lashes, which are in close proximity to the 
pinched skin. Since the skin is crushed, when the crimped base is 
cut, little bleeding occurs. When the base of this incision is sepa- 
rated, the surgeon will initially notice bleeding that will stop in 
several minutes. The incision is then pulled open, which exposes 
the orbicularis oculi muscle in the lower eyelid (Fig. 5.81). If the 
muscle is hypertrophic, the surgeon (as an optional step) can trim 
the excess muscle or shrink it with the CO, laser, radiowave small 
ball electrode, or electrosurgical needle. Since the skin has been 
crushed and cut at several points, a jagged incision may result. The 
radiowave fine wire electrode is used to gently even out the ragged 
incision to a semilunar shape. The final step is to close the incision 
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Fig. 5.80 (A) Fine-tipped scissors are used to cut across the base of 
J 9 A fine hemostat is used to crush the base of the excess skin the crushed skin ridges. (B) The excised “pinches.” 
in three segments from medial to lateral. 
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Fig. 5.82 (A) A patient immediately postoperatively from lower 
transconjunctival blepharoplasty with skin pinch and chemical peel. 
(B) The patient 7 days later. 


with interrupted 6-0 fast-absorbing gut sutures. The sutures dis- 


solve in 5—/ days and the incision heals rapidly and aesthetically 
(Fig. 5.82). 


Skin-Muscle Approach for Lower 
Blepharoplasty 


| attempt to avoid this approach due to the increased incidence of 
lower-lid malposition and a visible scar. Most of the oculoplastic 
surgeons | know also do not advocate this approach. The only time 
that | do perform this approach is on a patient with hypertrophic 
orbicularis oculi muscle prominence in the lower lid. However, 
there are many surgeons who routinely and successfully perform 
this approach. 

The periosteum of the lateral orbital rim is contiguous with the 
orbital septum. The local anesthesia Is injected at the lateral orbital 
rim, then the needle is angled horizontally and traverses the plane 
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Fig. 5.83 Local anesthetic injection in the plane between the 
orbicularis oculi muscle and the orbital septum of the lower lid. The 
pretarsal orbicularis (PT) is shown along with the orbital septum (S) and 
the preseptal orbicularis muscle (PS). (1) The local anesthetic needle 
through the skin to the level of the periosteum of the lateral orbital rim. 
The needle is then turned 90 degrees and follows the periosteal plane 
and the local anesthetic solution is deposited between the orbital 
septum and the orbicularis oculi (2). 


between the septum and orbicularis muscle, which is ballooned 
with local anesthetic solution (Fig. 5.83). 

Next, a skin incision is made at the lateral extent of the incision 
in a crow's foot wrinkle if possible. The lateral leg of the lower-lid 
incision is made least 5—7 below the upper-lid incision lateral leg 
(see Fig. 5.41). 

Tenotomy or other fine scissors are used to bluntly dissect 
to the level of the periosteum over the rim (which is under the 
orbicularis muscle) (Fig. 5.84), Once this plane is reached, the scis- 
sors are turned horizontally and aimed toward the medial aspect 
of the lower lid. Since the surgical plane is ballooned between 
the septum and the muscle, it is very easily dissected by merely 
spreading the scissors from the lateral lid to the medial lid. 

The next step is to angle the scissors up parallel with the lower 
lid and make a cut through the skin and muscle. It is very important 
to leave several millimeters of the pretarsal orbicularis muscle 


intact. This helps preserve lid function and decreases the chance 
of lower-lid malposition. This can be done by dissecting the skin 
4—5 mm inferiorly as a single unit (without muscle), then includ- 
ing muscle for the remainder of the dissection. This preserves 
4—5 mm of pretarsal orbicularis muscle over the lid (Fig. 5.85). 

When the subciliary dissection is completed, the surgeon has 
an excellent open view of the orbital septum (Fig. 5.86). The 
septum is then incised by the preferred modality and the three 
lower fat pads are Identified and reduced and recontoured with 
the surgeon's preferential instrumentation (Fig. 5.87). 

The final and most technique-sensitive step is to trim the excess 
skin and muscle from the lower incision margin. The basis of this 
step is to not overestimate the amount of skin to be resected, as 





Fig. 5.84 The surgical plane for subciliary transcutaneous 
blepharoplasty is found by incising to the periosteum at the lateral rim 
and following that plane medially. The surgical plane is below the 
orbicularis oculi muscle and above the lower orbital septum and is very 
easy to dissect by advancing and spreading the scissors. 


over-resection of skin can immediately lead to lower-lid malposi- 
tion. It is important to keep in mind that the patient is supine and 
gravity elevates the cheeks. When the patient returns to the upright 
position, the cheeks will descend. The surgeon must remember 
about this positional change, as what may look like the perfect 
lower-lid skin excision lying down may pull down the lower lids 
when the patient sits up. For this reason, some surgeons resect 
the skin with the patient more upright and while awake, so they 
can upgaze and open their mouth, both of which place traction on 
the lower-lid skin. 

As with any other procedure, experience will guide lower-lid 
skin removal with the external, subciliary skin/muscle blepharoplasty 
but conservative skin excision Is the key. This is especially important 
with this procedure, as it is notorious for producing ectropion, 
lateral canthal rounding, and scleral show. Many surgeons grasp the 
skin with a pickup and pull superiolaterally with significant traction, 
which can lead to inaccurate skin excision. A more accurate means 
of removing skin is to use a wet cotton-tipped applicator and 
massage the excess skin superiorly without stretching it (Fig. 5.88). 





ig. 5.85 When performing external skin/muscle subciliary 
blepharoplasty it is important to preserve 4—5 mm of pretarsal 
orbicularis intact to preserve normal lid function and decrease the 
chance of lower-eyelid malposition. 





5.86 The exposed orbital septum (A) and an incision through the septum revealing the central fat pad (B). 
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Fig. 5.87 The orbital septum and the herniated fat pads are readily accessible from the external skin/muscle approach. (A) the central fat pad; (B) 


The medial (nasal) fat pad. 
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Fig. 5.88 Cautious lower-lid skin removal is performed by using a wet cotton-tipped applicator to “form” the excess skin over the underlying 
tissue (A). This accounts for the underlying contours and discourages overestimation of skin removal. (B) The skin gently lifted and trimmed to 


match the underlying incision. 


The wet cotton-tipped applicator passively pushes the excess skin 
past the incision and also follows the underlying tissue concavity. 
If the skin tt pulled tightly over this concavity, a miscalculation can 
occur as the concavity of the underlying anatomy is not accounted 
for. It requires more skin to fill the underlying contour and pulling 
taut and excising skin can cause over-correction. After the skin is 
molded to the underlying contours the excess is then gently lifted 
and the trimmed to the same angle as the underlying incision. The 
key to removing lower-lid skin is gentle traction. Never attempt to 
“hang or lift the cheeks by removing lower-lid skin, as the cheeks 
will win.” 

The skin is then closed with 6-0 nylon or 6-0 fast-absorbing gut 
sutures (Fig. 5.89). 

Postoperative care is centered upon keeping activity and blood 
pressure down. | recommend that the patient fills a salad bowl 
with ice water and places 4—5 wash cloths in it and alternate them 
as they get warm (Fig. 5.90). The colder the better! Retrobulbar 
bleeds have occurred from coughing, straining with bowel move- 
ments, bending over, sexual intercourse, and other exertion in 
the immediate postoperative period. Some patients may require 
stool softeners to counter the constipation from analgesics. The 
patient is instructed not to lift anything over 10 pounds for | 
week. It is also imperative to limit activity, which is frequently very 
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g. 5.89 The lower eyelid incision can be closed with 6-0 fast- 
absorbing gut or 6-0 sutures. 


difficult to control. One of the biggest causes of post-blepharoplasty 
bleeding, swelling, chemosis, and other problems is overactivity. 
It is not uncommon for patients to try to get things done around 
their house while they are away from work for recovery. Since 





7 Cold, moist compresses are used as much as possible for 
the first postoperative 48 h. 


retrobulbar bleeding can be catastrophic, | inform patients in 
no uncertain manner that if they overexert themselves it could 
compromise their vision. Unfortunately, surgeons must sometimes 
scare patients into compliance after surgery. It is also important to 
make sure that the patient refrains from any medication that may 
prolong bleeding (see Box 5.4). 

Medications may include antibiotics, analgesics, tapering steroids, 
and ophthalmic drops (lobradex or Oculoflox on occasion). | 
do not routinely use any medicated eye drops. Pain is generally 
minimal with routine cosmetic blepharoplasty, unless corneal abra- 
sion has occurred. Patients should always be able to see light and 
count fingers. Severe pain, throbbing retrobulbar pain, or frank 
proptosis may signal retrobulbar hematoma and should be imme- 
diately accessed, as this is a true emergency. 

Routine wound care with hydrogen peroxide and antibiotic 
ointment to the suture line Is recommended and it may be 
helpful to wear sunglasses for the first week. Post-blepharoplasty 
patients are seen in the office at | week, | month, and 3 months 
in the uncomplicated postoperative course. 

| tell all patients that blepharoplasty incisions look bad for the 
first several Weeks and then usually heal imperceptibly. Fig. 5.9 | 
shows two patients after blepharoplasty. Fig. 5.92 shows a 
patient's healing timeline over 90 days. 


Case Presentations 


Figs. 5.93-5.99 show before and after images of cosmetic blepha- 
roplasty patients. 


Blepharoplasty Complications 


Complications are a part of any surgery and the only surgeons 
that do not have them are the ones that do not operate. A surgeon 
that performs [0 eyelid procedures a year may have a very small 
number of complications, while a surgeon that performs blepha- 
roplasty on 500 eyelids a year will experience proportionally 
more. Always remember that cosmetic surgery patients are unique 
in that they present solely for aesthetic treatment and to lose 





| | (A) A patient 24 h after upper blepharoplasty and lower 
transconjunctival blepharoplasty. (B) A patient | week after upper 
blepharoplasty and lower transconjunctival blepharoplasty with lower lid 
CO) laser resurfacing. 


function or vision for an elective procedure carries significant 
consequences. 

One must always differentiate true complications from sequelae. 
The purpose of this section is to present some common and 
uncommon post-blepharoplasty complications that | have encoun- 
tered. It is by no means exhaustive or inclusive of all complications, 
but is representative of a very experienced surgeon. 

The post-cosmetic surgery patient views their early results with 
extreme scrutiny. Patients can often be too critical in the early 
postoperative phase and they must understand that healing may 
take weeks to months. Preoperative images are invaluable to 
remind patients of their preoperative condition. It is not uncom- 
mon for a patient to complain that the surgeon has caused a given 
problem that actually existed preoperatively. Doctors without 
pictures are defenseless. 


Bleeding 

Perhaps the most feared and serious complications of blepharo- 
plasty surgery Is post-operative hematoma. There are some pro- 
cedures where minor bleeding is less of a problem (e.g., chin and 
cheek implants) but active bleeding in the post-blepharoplasty 
patient can be devastating and lead to blindness. Any medication 
that can affect platelet function must be discontinued 2 weeks 
before surgery (see Box 5.4). As many patients take fish oil or 
similar derivatives, this should also be stopped. 

Postoperative hemorrhage can occur from vascularity in fat and/ 
or orbicularis ocull. The supraorbital and supratrochlear veins are 
significant vessels that are frequently encountered in cosmetic 
blepharoplasty. Using coagulative incision modalities are advanta- 
geous In controlling intraoperative bleeding. Figs. 5.53 and 5.54 
show some of the common vessels typically encountered in 
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Fig. 5.92 (A) A patient | week after upper blepharoplasty; (B)! month after; and (C) 3 months after. 
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Fig. 5.93 This patient underwent upper laser-assisted blepharoplasty, lower laser-assisted transconjunctival blepharoplasty, and lower-lid CO, laser 
resurfacing. 
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Fig. 5.95 This patient underwent laser assisted upper blepharoplasty, 

lower laser-assisted transconjunctival blepharoplasty, and lower-lid CO, 

laser resurfacing. 
Fig. 5.96 This patient underwent lower laser assisted transconjunctival 
blepharoplasty and lower-lid CO, laser resurfacing. 
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Fig. 5.97 This patient underwent lower laser-assisted transconjunctival 
blepharoplasty and lower-lid CO, laser resurfacing. 





Fig. 5.98 This patient underwent upper blepharoplasty, lower 
transconjunctival blepharoplasty, and full face CO, laser resurfacing. 
Note the improvement of her festoons. 


routine blepharoplasty surgery. The surgeon must always use 
caution and anticipate the unexpected when it comes to bleeding. 
Wearing loupes is a major advantage. 

Even minor bleeding in the eyelid can be problematic when the 
sutures are placed and the wound sealed, the bleeding is then 
under pressure and can dissect into the posterior orbit. Bleeding 
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Fig. 5.99 This patient is shown intraoperatively where sudden swelling 
and proptosis developed in the left eye while operating on the right 
eye. The area was explored and no active bleeding was seen. The 
patient had normal intraocular pressure and no visual changes or signs 
of retrobulbar hematoma. She healed uneventfully and the swelling 
decreased 50% over the next 24 h. 





Fig. 5.100 This patient developed swelling of the upper lid several 
days after surgery. Exploration showed a small localized hematoma with 
minor bleeding. The sutures were opened, the clot evacuated and 
oozing muscle was cauterized. 


that occurs at the end of surgery or soon after may be controlled 
by reopening the incisions and exploring for offending vessel(s) 
(Figs. on 27; 9-100). 

Late or uncontrolled bleeding can be problematic. Literature 
studies report the occurrence of retrobulbar hematoma (RBH) 
is approximately 0.04% for blepharoplasties. One study of 





Fig. 5.101 (A) A depiction of a lateral canthotomy. The scissors cut horizontally across lateral canthus. (B) The inferior cantholysis where the 


scissors cut the inferior crura of the lateral canthal tendon vertically. 


250,000 cosmetic blepharoplasties showed postoperative RBH 
to be 0.05% and permanent visual loss to be 0.0045%, which 
corresponds to |:2000 risk of hemorrhage and |: 10,000 of 
permanent visual loss; 96% of the cases occurred in the first 
24 h after surgery and 50% of these occurred in the first 6 
hours. Delayed RBH is rare but has occurred 9 days after blepha- 
roplasty. RBH is a true ophthalmologic emergency, as bleeding 
can compress the posterior orbital contents and compromise 
the vascular supply of the optic nerve, thereby causing blindness. 
In the case of suspected retrobulbar hematoma an emergency 
lateral canthotomy and cantholysis must be performed. This is 
done by using scissors horizontally to cut straight across the lateral 
canthus, then turning the scissors vertically to cut the inferior crura 
of the lateral canthal tendon (inferior cantholysis) (Fig. 5.101). 
This allows the tight canthal suspension sling to relax, which 
allows the orbital contents to prolapse and decompress. Once 
the canthotomy is performed, the surgeon needs to explore 
the tissues for active bleeding and to evacuate clots that have 
formed. 

A solitary canthotomy can decrease intraocular pressure by 
5 mmHg, whereas a canthotomy with inferior cantholysis can 
decrease the intraocular pressure by 20 mmHg. An emergency 
consult with an ophthalmologist or oculoplastic surgeon is impera- 
tive. In a true retrobulbar hematoma, the eye becomes proptotic 
and tense. The inability to see light or count fingers are ominous 
signs. Other indicators of retrobulbar hemorrhage include 
decreased ocular motility (extraocular muscle movement) and an 
afferent pupillary defect. In the normal patient, the consensual 
reflex Is intact and when a light is shone in either eye, the contra- 
lateral pupil will constrict. In a retrobulbar hematoma, shining a 
light in the affected eye will not elicit papillary constriction in either 
eye. Fortunately, retrobulbar hematoma is a rare complication. The 
normal intraocular pressure is <12-22 mmHg and surgical inter- 
vention Is required when the intraocular pressure exceeds 
40 mmHg or with signs of visual compromise. The decision for 
canthotomy is not based solely on intraocular pressure by any 
means and involves clinical signs such as pain, blurry vision, and 
progression of the swelling. Although treatment for retrobulbar 
hemorrhage is principally surgical, adjunctive medical treatment 
may include IV mannitol (500 mg/kg), carbonic anhydrase 


inhibitors (dorzolamide) drops or IV, and beta-blocker eye drops 
are also used to lower the intraocular pressure. 

Figs. 5. 102-5. 105 show the only case of retrobulbar hematoma 
| have encountered in a series of 3000+ eyelids (this is counting 
lids, not cases) with cosmetic blepharoplasty. 

When a bleeding vessel is encountered, it can be cauterized 
with the defocused laser beam, direct or indirect electrosurgical, 
or radiowave cauterization for smaller vessels. One of the biggest 
pearls for the novice blepharoplasty surgeon is the importance of 
owning a small bipolar cautery forceps and this cannot be over- 
stated. Minor bleeding may stop spontaneously or is easily con- 
trolled but brisk bleeding from large vessels is emergent. Laser 
cauterization is effective with small vessels or muscle ooze but is 
ineffective In a pool of blood, as the laser chromophore is water 
and its hemostatic effect becomes overwhelmed. Brisk bleeding 
with blood pooling can also decrease the effectiveness of electro- 
surgery or radiowave microneedle. The bipolar remains effective, 
although sometimes a larger-tipped bipolar is required to control 
bigger vessels. In the case of brisk, uncontrolled bleeding, the surgi- 
cal team must shift into the critical mode. This includes having larger 
suctions on the tray and utilizing the bipolar forceps. | feel so strongly 
about the necessity for bipolar forceps that | do not think blepharo- 
plasty should be performed without them. 


Ecchymosis 

Postoperative bruising is not a serious complication but can extend 
recovery and be disconcerting to patients. Some patients will 
bruise no matter what and others will have no bruising at all. As 
stated earlier, the discontinuation of medications that alter platelet 
function are essential in reducing bleeding and ecchymosis. Using 
a hemostatic modality such as laser or radiowave surgery will 
reduce postoperative bleeding and hence bruising. Icing the peri- 
orbital areas, keeping the head elevated and refraining from strenu- 
ous activity in the first week after surgery will also minimize 
ecchymosis. 

Even when obeying all of the above, some patients will present 
with significant bruising. This bruising can be subcutaneous or 
subconjunctival (Fig. 5.106). Icing for the first 48 h and heat 
thereafter will improve the situation. Patients must be reassured 
that although unsightly, normal healing will ensue. 
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ig. 5.102 This patient presented to the office 3 h after upper blepharoplasty, lower transconjunctival blepharoplasty, and periorbital CO, laser 
resurfacing. Continuous bleeding was observed and her eye was swollen and proptotic with normal vision. 


< 





Fig. 5.103 From the same retrobulbar patient as shown in Fig. 5.102, 
the left eye continued to swell and bleed and an emergency lateral 
canthotomy and inferior cantholysis was performed. The retractor is 
shown exposing the lateral globe. A bleeding vessel was identified in the 
medial region of the lower transconjunctival incision and cauterized. 


Postoperative Edema 


Postoperative edema is an anticipated sequela of most facial 
surgery including cosmetic blepharoplasty. Swelling has extreme 
variability from patient to patient, as some patients hardly swell and 
others develop remarkable postoperative edema. The preopera- 
tive consent and evaluation should cover all common complica- 
tions, including swelling. Generally, periorbital edema begins in 
the recovery area and will increase for 48 h and maximize at 
about 72 h (Fig. 5.107). Ice, head elevation, and the avoidance of 
strenuous activity are the first-lines of defense against excessive 
swelling. The periorbital area is very rich in lymphatics and 
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| . The lateral canthotomy is shown 24 h later in the same 
me patient as shown in Fig. 5.102. Note the severed canthus 
and inferior crura of the lateral canthal tendon. 


occasionally lymphedema can occur and persist for several months 
in rare cases. 

It is not uncommon for some patients to develop chemosis 
(edema of the bulbar conjunctiva) from the inflammation of surgery 
or overactivity in the early postoperative period (Fig. 5.108). 
Occasionally, patients can develop impressive chemosis and this 
frequently occurs from a Valsalva incident, such as sneezing or 
coughing, or more frequently from overactivity in the early preop- 
erative phase. This can be very disconcerting for the patient and 
family and they must be reassured. This can be treated with 
dexamethasone and Neo-Synephrine 2.5% drops but | usually 
prescribe oral steroids. Although very common, | have been 
unimpressed with the results of tapering dose packs. | use a 
regimen of 60 mg prednisone (3x 20 mg tablets) once a day for 
5 days. This has proven safe and effective and generally abates 
severe chemosis in 24—48 h. | also use this regimen in healthy 
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5.106 Subcutaneous ecchymosis and subconjuctival ecchymosis can occur Is some patients. They must be reassured that this will resolve and 


they will heal normally. 


individuals for other cosmetic-related edema. Warm compresses 
are also utilized to sooth the eyes and reduce swelling. 


Wound Dehiscence 


The eyelid skin is extremely thin and the suture lines will occasion- 
ally dehisce (Fig. 5.109). The eyelids heal exceptionally with sec- 
ondary intention wound healing with minimal scarring. Small areas 
of dehiscence (<3 mm) will usually heal spontaneously without 
treatment and without scars. If wound dehiscence occurs within 
the first week to |0 days, it can usually be disinfected and reclosed. 
Late occurring dehiscence can be left to heal and the scar can be 
dealt with when mature, although it rarely needs intervention. 


Dry and Irritated Eyes 


Blepharoplasty and the associated trauma can cause many tempo- 
rary changes in tear production, lid seal, lid and blink dynamics, 
and the ability to close the eyelids. In addition, some patients will 
experience temporary lagophthalmos (inability to close the eyes) 
after blepharoplasty. Eye irritation can also be caused by petrolatum 
or other topical laser ointment getting into the eye. When the lids 
do not close fully and there is decreased tear production, the eyes 
can become dry, painful, and irritated. Epiphora (excessive tearing) 
can occur from dryness and irritation as well. As some patients may 


experience minor postoperative lagophthalmos, they are instructed 
to use wetting drops throughout the day and a more viscous drop 
at bedtime. Over-the-counter Refresh eye drops (Allergan, Inc, 
Irvine, CA) for these patients during the day and Refresh Plus eye 
drops at night have been effective. This usually adequately hydrates 
the eye until the irritation or lagophthalmos resolves. 

For resistant cases, the patient can cut a piece of cellophane 
wrap the size of their palm and coat the periorbital region with 
Vaseline and occlude the affected orbit with the wrap to prevent 
night-time dryness. Dryness will spontaneously improve with 
conservative treatment. In the case of lower-lid retraction or the 
inability to close the lids from other causes of excessive skin 
removal, punctate keratopathy and corneal damage can occur and 
the patient must be treated or referred to an eye professional for 
consultation. 


Lower-Lid Malposition 


Excessive skin and muscle removal or treatment and middle lamel- 
lar contraction are leading causes of lower-eyelid retraction. This 
can produce aesthetic and functional problems, including ectropia, 
canthal rounding, excessive sclera show, eyelid dysfunction, dry 
eyes, and corneal damage. Minor lower-lid retraction will usually 
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Fig. 5.107 (A) A patient with postoperative edema of the lower lids. 
(B) A patient with significant postoperative edema and her eyes swollen 
shut. This degree of swelling is unusual but can occur with simultaneous 
browlift and blepharoplasty. 


resolve spontaneously. In moderate cases of upper- or lower-lid 
excessive skin resection, the patient may be able to massage 
and stretch the skin over a period of time to enable normal lid 
closure (Figs. 5.l10-5.112). Stretching exercises are begun 
as soon as suture lines are stable as there is a window where 
stretching is most effective. In my experience, the first 6 weeks 
post-blepharoplasty is the most effective period for stretching. The 
concept is simple in that the patient distracts the skin in opposite 
directions of the contraction to stretch it. The thin eyelid skin is 
particularly amenable to stretching in the early postoperative 
period. The patient first removes any lotions or moisturizers, as it 
is difficult to stretch a slick surface. Dry skin provides a better grip 
for the fingers. For the upper lid, two fingers are placed above the 
incision and two below it. The patients stretches the eyelid for 3 
sets of |O repetitions, 5—6 times a day. Some discomfort is expected 
and indicates a proper technique. For the lower lids, the patient 
looks upwards and two fingers are placed just below the lashes 
and two fingers are placed lower on the cheek and the skin dis- 
tracted. The same sets, repetitions, and frequency are used as 
described in the upper-lid stretching. If a patient has lower-lid 
malposition, only the lower lid needs stretched whereas a lagoph- 
thalmos or periorbital laser resurfacing tightness may require 
stretching of both lids. 

In extreme cases, surgical intervention may be necessary. 
Various methods are used to improve lower-lid retraction, includ- 
ing canthopexy, mucosal grafts to the lower conjunctiva, skin grafts 
to the lower-lid skin, and tarsal strip procedures to tighten the lid. 
The best policy is to be conservative with skin removal and avoid 
this complication. 
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Fig. 5.108 (A) Preoperative; (B) 4 days postoperative; and (C) 3 
weeks postoperative after steroid treatment. Her chemosis was severe 
and brought about by working in her yard in the early postoperative 
period. 





Fig. 5.109 (A) A patient with significant bilateral upper-lid incision 
dehiscence that healed normally without closure. (B) A patient with 
lateral dehiscence that was (C) reclosed on postoperative day |0. 





A 


This patient underwent 4-quadrant blepharoplasty. The lower lids were treated with transconjunctival blepharoplasty and skin pinch. 


The patient developed lower-lid retraction on his left lower eyelid (A). Using massage and stretching, the condition improved by 6 weeks (B). 


Blepharoplasty Scars 


Patients present to a cosmetic surgeon to look better and a poor 
scar is unacceptable, although not always the fault of the operator. 
Unfortunately, no surgeon can guarantee scar-less surgery but 
fortunately, the thin eyelid skin generally heals well or can be 
revised with improvement. 

There is often argument about which incisional modality pro- 
duces the most aesthetic post-surgical scar. | have used scalpel, CO, 
laser Incision handpiece, and radilowave microneedle, and | think 
they all heal similarly in the hands of an experienced surgeon. The 
latter two choices provide simultaneous incision and coagulation 
and are, in my opinion, superior. Patients must be warned that 
eyelid incisions (especially upper) will look worse before they look 
better. The wound margins are frequently erythematous, irregular, 
and bumpy in the initial weeks post-surgery but undergo impressive 


healing by 8—12 weeks at which time, many scars are barely 
perceptible (see Fig. 5.92). Patients must be forewarned about 
incision scar maturity and reassured throughout the healing process. 

Suture line “cysts” are milia (keratin filled bumps) that appear as 
small whitish raised areas along the suture line and often dissipate 
spontaneously but may take months. If they do not resolve, they 
may be ablated with radiowave surgery or similar modality. 

Occasionally, eyelid scars will become hypertrophic (frequently 
at the lateral orbit) and injection with triamcinolone 10 mg/mL on 
a monthly basis will improve the fibroplasia. 

Extending an upper-eyelid incision too medially onto the 
concave region of the lateral nose is a frequent area for webbing. 
This can be addressed with various combination of tissue rear- 
rangements (Y-V closures and Z-plasties) and injection with steroids 
and/or fluorouracil (5-FU). These treatments can be difficult to 
repair and the best treatment is avoidance (Fig. 5.! | 3). 
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ig. 5 (A) A preoperative photograph of a patient with lower-lid 
laxity. (B) The same patient 2 weeks after surgery with significant 
lower-lid malposition. (C) The same patient 30 days after surgery, with 
successful Improvement due to healing and stretching exercises. 


Lagophthalmos 


The inability to close the eyelids can be a temporary or permanent 
situation after cosmetic blepharoplasty. It is not unusual to have 
several millimeters of lagzophthalmos immediately after blepharo- 
plasty. This can be a result of orbicularis paralysis from local 
anesthesia, muscle resection, skin resurfacing contraction, and 
edema. Patients are reassured and the eye Is kept lubricated until 
resolution, which is generally with |—2 weeks. Persistent lagoph- 
thalmos can be improved by eyelid stretching and massage, as 
shown in Fig. 5.111. Impressive correction can be obtained by a 
conscientious stretching regimen. Slight lagophthalmos in patients 
with normal tear film mechanisms and Bell's phenomenon can be 
well tolerated, but in patients with compromised function, severe 
complications can ensue. If the lagophthalmos is significant and the 
patient is symptomatic (dry, burning, tearing eyes with sclera injec- 
tion and possible keratopathy and corneal ulceration) consultation 
and intervention Is necessary to obtain lid closure. The best means 
of avoiding lagophthalmos is conservative surgery. It is better to 
operate twice with normal function than to be overly aggressive 
and have this complication. This underlines the need to leave at 
least 20 mm of intact upper eyelid skin for normal function. Even 
with this safety margin, the inability to close the lids can result from 
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Fig. 5 The medial upper blepharoplasty incision should not extend 
much beyond the lacrimal punctum and never onto the lateral nasal 
concavity. Overextension is very noticeable (A) and this area is 
notorious for web formation (B). 


over-zealous upper or lower skin resurfacing with chemical peel, 
laser, or skin pinch procedures. Fig. 5.114 shows a patient who 
underwent upper blepharoplasty and lower transconjunctival 
blepharoplasty with periorbital laser resurfacing. 

The surgeon must remember that when debulking the 
upper eyelid, the removal of muscle and fat will create a concavity 
that will require residual skin to fill. Failure to appreciate this 
can lead to excessive skin removal. It is always important for the 
novice blepharoplasty surgeon to remove a little less skin than 
anticipated. 


Postoperative Upper-Eyelid Ptosis 

Post-surgical ptosis is generally a temporary phenomenon. It can 
be caused by intraoperative problems such as direct laceration of 
the levator or aponeurosis, as well as stretching of these tissues. It 
can also occur postoperatively from edema, scarring, or tethering 
of the tissues. In addition, it can occur immediately and innocuously 
from local anesthetic effects on the levator muscle and edema. This 
condition will generally improve during the first postoperative 
week but can take weeks or months in rare cases. Fig. 5. | 15 shows 
a typical upper-lid ptosis that can be occasionally seen after cosmetic 
blepharoplasty. It is important for the surgeon to recognize and 
document preoperative ptosis and inform the patient. Some 
patients will desire correction of this condition, while others are 
not interested and only want cosmetic blepharoplasty. Failure to 
inform a patient with preexisting ptosis about their condition pre- 
operatively can lead them to think it is a surgical complication 
caused by the surgeon. It is amazing how patients fail to notice 





ig A patient who underwent upper blepharoplasty and lower transconjunctival blepharoplasty with periorbital laser resurfacing. The 
patient shows significant lagophthalmos at postoperative day 4 when attempting to close her eyes. 





» A patient with a left upper-lid ptosis 14 days after blepharoplasty. The lid spontaneously returned to normal preoperative position over 


a 2- se ene 


conditions around their eyes for 60 years, then the second they 
have surgery they become extremely observant, scrutinizing, and 
sometimes blaming. 


Intraoperative Injury 


It is the job of the surgeon and staff to protect patients throughout 
the surgical experience. The cornea is always at risk during blepha- 
roplasty and must be protected. Stainless steel corneal shields are 
used with laser, and plastic shields are used with electric incision 
modalities (Fig. 5.1 16). Failure to protect the cornea is a violation 
of the standard of care and can be undefendable in a malpractice 
action. Some surgeons protect the cornea with soft contact 
“bandage” lenses, which are placed during surgery when laser or 
electricity is not used. This would be ineffective protection with 
laser or electrosurgery. 

Even with meticulous attention by excellent surgeons, “stuff 
happens” and the cornea can be damaged is a millisecond (Fig. 
5.| 17). Corneal damage can still occur in the case of the shield 
shifting and instrument slipping under the shield. Corneal protec- 
tlon requires constant vigilance. 





a a 
SS a 
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Stainless steel corneal shields (right eye) are used for laser 
surgery tra Hee shields (left eye) are used for electrosurgery or 
radiowave surgery. 


Epinephrine Effect on the Pupil 


A dilated pupil in a healthy patient is not a normal finding and a 
“blown” pupil during general anesthesia could portend a cata- 
strophic central event. It is possible to observe mydriasis during 
routine blepharoplasty from epinephrine in the local anesthetic 
solution stimulating the sympathetic pathway of the dilator pupillae 
muscle (Fig. e5.3). This is harmless and non-emergent but can 
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Fig. e5.3 Local anesthetic drops placed in the eye for shield placement 


can produce pupillary dilation from the epinephrine content. This is an 
innocuous and temporary finding. 
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unnerve a novice surgeon. The pupil will return to normal size 
within hours of the surgery. 


Corneal Abrasion 


Corneal abrasion is a common and uncomfortable complication. 
Causes include not protecting the cornea, cornea protectors with 
rough edges, leaving corneal protectors in too long (during a 
several-hour cosmetic case), and inadvertent abrasion from scrub 
gown sleeves, cuffs, suction hoses, etc. The team must always be 
observant and protect the cornea. 

The main complaints of corneal abrasion are severe eye 
pain and a foreign body feeling like “sand in the eye.” Accurate 
diagnosis Is simple using fluorescein dye and a cobalt-tipped exam 
light (Fig. 5.118). 

The a topical ophthalmic anesthetic or lidocaine is placed in the 
eye and after several minutes the dye strip is placed in the inferior 
fornix or against the lateral globe until the dye disperses. The 





This patient sustained a corneal laceration (arrows) from a 
radiowave microneedle during upper blepharoplasty by another 
surgeon. Fortunately this healed without problems but a simple corneal 
shield could have prevented this mishap. 





ree 


cornea is then examined with the cobalt lens and areas of abrasion 
will show up as bright green (Fig. 5.1 19). 

Although acutely painful, corneal abrasions usually heal within 
24 h if allowed to remain undisturbed. This includes preventing 
blinking, which adds further friction insult to the abrasion. The 
treatment of choice is to place an ophthalmic antibiotic ointment in 
the eye and place a double patch (Fig. 5.1 20). A single eye patch can 
be problematic as the patient may open their eye and or blink and 
reabrade the already damaged cornea on the cloth patch. To avoid 
this, light pressure is placed on the lid by folding a single eyepatch 
and covering with a second patch. The arrangement keeps the lid 
closed and prevents abrasion from a single loose patch. 


Allergy 

| have seen numerous cases of allergic reactions to creams, lotions, 
and potions. Despite firm preoperative warnings, patients manage 
to find a plethora of irritation products to put on their skin and 
wounds. Fig. 5.121 shows two cases of contact dermatitis after 
blepharoplasty. 


Revision Blepharoplasty 

Revision blepharoplasty will be required on one’s on patients from 
time to time and the surgeons may also revise cases done by 
another surgeon. Patients should be informed preoperatively that 
competent surgeons are conservative and that a small percentage 





A simple kit to diagnose corneal abrasion includes 
fluorescein strips and a disposable flashlight with a snap-on cobalt lens. 





(A) A fluorescein strip is activated against the globe. (B) The abrasion which glows green under the cobalt light. (C) Antibiotic ointment 


placed in the affected eye. 
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Ta folded patch (B), and finally, tape the second patch in place (C). 





(A) A patient with an unusual allergy to over-the-counter 
hydrating eye drops commonly used after blepharoplasty. (B) A 
post-blepharoplasty patient with an allergic reaction to triple antibiotic 
ointment. Both cases resolved immediately after discontinuation of the 
offending substances. 


of cosmetic blepharoplasty patients will require a revision pro- 
cedure. | explain to the patient that | can always remove a bit 
more skin or fat, but it is hard to put back on! Minor revision 
most commonly involves retreating residual skin or fat excess. It is 
important to allow full healing before considering revision surgery 
as many “problems” will autocorrect with time. It is best to wait 
at least 90 days after surgery to allow spontaneous resolution of 
common sequelae. Problems that do not resolve or are doubt- 
ful to resolve are treated when appropriate. Fig. 5.122 shows 
a post-blepharoplasty patient with residual skin excess on the 
right upper lid after surgery that was revised. These minor revi- 
sions are performed under local anesthesia and have virtually no 
recovery, as they are very superficial and do not involve the deep 
periorbita. 


Correct patching technique for corneal abrasion Is to first fold over an eyepatch and place on the lid (A), then place a full patch over 


Revision surgery can be an unusual situation, in that sometimes 
the patient is not happy with the original surgery and other times 
the surgeon Is unhappy. | have always been honest with my patients 
and if | thought their result was not up to my high standards, | 
recommend revision and do it for free, or with minimal materials 
charge. It is their face and my reputation and | want it to satisfy 
both parties. 


Eyelid Crease Problems 


Symmetric well placed eyelid creases are the crux of upper-eyelid 
cosmetic blepharoplasty. Most males have creases that average 
8 mm and most females have creases that average 10-12 mm. 
Producing a high crease in the male patient can feminize the result 
and be quite unsightly. Most patients want to look more defined 
and sculpted but not like a different person. Placing lid creases 
too high in either sex is also a very unnatural (Fig. 5.123). Close 
attention to crease measurement and meticulous symmetrical 
marking before surgery will prevent dealing with uneven creases 
at a later date. 

Crease asymmetry after blepharoplasty may be a result of 
asymmetrically performed blepharoplasty, surgical planning that did 
not take other asymmetry into account (including brow position 
asymmetry, asymmetric globe projection, and orbital dystopia), 
blepharoptosis (which can be responsible for crease elevation), or 
preexisting crease asymmetry. 

The success of crease modification depends on the degree of 
eyelid-skin laxity, the degree of crease definition, and if there were 
previous crease anchoring sutures placed. If anchoring sutures 
(from the skin/orbicularis to tarsus or aponeurosis) were placed in 
the original blepharoplasty, the full depth of the anchoring scar must 
be excised or released to modify the crease height. The previous 
crease should be excised along with skin above and/or below the 
crease depending on the desired direction of repositioning. Any 
undermining should take place in the preorbicularis plane and 
hemostasis is important (Fig. 5.124). Precise placement of anchor- 
ing sutures in the new location is performed in the same way as 
double eyelid surgery and any tension in the closure can cause 
postoperative crease drift. In young people, downward crease 
relocation is usually difficult because there is lack of skin redundancy 
and therefore upward tension exists in the closure. 


Residual Fat Pads 


Under-excised fat pads are commonly seen and most commonly 
include the upper medial fat pad and the lower lateral fat pad 
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ig. 5.122 (A) A patient post upper blepharoplasty who had remnant skin on the left upper lid. (B) The skin excess marked and (C) the suture line 


after the small excision. 





Fig. 5.123 A patient operated by another surgeon. The upper eyelid 
creases were placed too superiorly and are also asymmetric. 





ig. 5.124 Inferior dissection to free up a low-placed eyelid crease. By 
undermining the previous scar in the pre-orbicularis plane, the crease 
raised superiorly. 
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(Fig. 5.125). In the case of noticeable prolapsed fat after blepharo- 
plasty, it benefits the patient and surgeon to revise it. Revision is a 
repeat of the original surgery, with greater attention focused on 
the isolated fat excess. Fig. 5./| pertains to locating the lower 
lateral fat pad with the transconjunctival approach. 


Infection 


Due to the excellent vascularity of the face and periorbital, post- 
operative infections are extremely rare. Fig. 5. 126 shows a bacterial 
and viral infection encountered in my practice. The bacterial infec- 
tion was Irrigated with antibiotic solution and the patient was placed 
on systemic antibiotics. The second infection was consistent with 
a viral conjunctivitis. This is a common infection (“pink eye”) usually 
caused by adenovirus but can also be from herpes simplex virus, 
varicella zoster virus, and other viruses. This patient responded 
well to trifluridine (Viroptic). 


Conclusion 


Cosmetic blepharoplasty is truly the hallmark of facial rejuvenation 
and is very rewarding for both the surgeon and patient. No other 
cosmetic procedure is commoner in the 40—65 year age group. 
Proper diagnosis, adherence to strict preoperative, intraoperative, 
and postoperative protocols are paramount to avoid complications 
that may turn out to be serious. 


Ancillary Blepharoplasty Procedures 
Canthal Surgery 


Morris E. Hartstein 

Evaluation and potential treatment of the lateral canthus is a crucial 
element of lower blepharoplasty surgery. One of the major com- 
plications of lower-eyelid blepharoplasty (especially with transcuta- 
neous surgery) with or without midface lifting has been postoperative 
lower-lid retraction or ectropion. Lower-lid retraction occurs 
when: too much skin Is excised, the orbicularis muscle is weakened 
or paralyzed, there Is fibrosis of the orbital septum, inattention to 
preexisting lower-lid laxity, or any combination of the above. Some 
form of lower-eyelid tightening at the lateral canthus can significantly 
reduce the incidence of lower-lid malposition after surgery. 











Consequently, canthal surgery has become an essential adjunct 
when operating on the lower lids and midface, and numerous 
techniques have been described. 

Canthal surgery can be challenging for the cosmetic surgeon, 
especially if there is a lack of familiarity with the anatomy in this 
area. The tarsal strip procedure, a workhorse procedure for 
functional problems such as entropion and ectropion, is rarely 
suited for the cosmetic patient. A change in canthal height, lower- 
eyelid contour and curvature, squinty or “cat” eye appearance, 
smaller appearing eye, canthal pain, tenderness, scarring, and webs 
can all occur with surgery on the canthus. These types of changes 
may be tolerated in a patient who suffered from entropion; 
however, they would be unacceptable in the aesthetic patient. In 
general, the simpler canthal-tightening procedures tend to be less 
powertul, but may suffice for cosmetic patients. The more complex 
canthal procedures are more powerful but carry a higher risk of 
complications. 

A thorough understanding of the anatomy of the lateral canthus 
is crucial. The horizontal palpebral fissure measures about 30 mm 
in an adult. It terminates at the fusion of the upper and lower lids 
laterally. The angle formed by this union is the “lateral canthus,” 
and the point of fusion is termed the “lateral commissure.” The 
lateral canthus maintains its position and stability by a deeper 
(subcutaneous) connection to bone. This connection is called the 
‘lateral canthal tendon” (LCT), a fibrous structure which integrates 
dense connective tissue (the tarsus) to the bone. 

















Fig. 5.125 (A) A patient presenting after lower primary blepharoplasty with a residual bulging lateral fat pad (white arrows). (B) The same patient 
after revision blepharoplasty to further reduce the offending lateral fat pad. 





Fig. 5.126 (A) A localized infection of the right upper eyelid. (B) A viral infection that responded well to topical antiviral medication. 


The eyelids are composed of both anterior and posterior 
lamella and both contribute to the formation and integrity of the 
LCT. The orbicularis oculi muscle, the protractor of the eyelids, 
comprises part of the anterior lamella, and is divided into an orbital 
and palpebral portion. The palpebral portion of the orbicularis 
muscle is further divided into a preseptal and pretarsal segment. 
The pretarsal portion is anterior to the tarsus. At the termination 
of the tarsus, the orbicularis continues as a superficial and deep 
connective tissue band which forms the LCT. The deep head 
attaches to the lateral orbital tubercle (Whitnall’s tubercle), a bony 
prominence 4 mm posterior to the lateral orbital rim. This is a 
critical attachment point of the LCT as it maintains the lid apposition 
to the globe. Also, the attachments of the LCT are 3 mm higher 
at the lateral canthus than the medial canthus. 

When using the transcutaneous approach to lower-eyelid 
blepharoplasty, with lid laxity and/or reduced snapback tone, lid 
tightening should always be considered. Failing to address lid 
laxity in this setting will a result in a high rate of postoperative 
eyelid malposition. A simple goal of lid tightening is to stabilize the 
lower lid and to maintain the normal appearance of the lateral 
canthus. 

During the preoperative evaluation for lower blepharoplasty, 
lid laxity must be evaluated using the distraction test and the 
snapback test. In the distraction test, the lower lid is pulled away 
from the globe. If the lower lid can be distracted >8 mm, the lid 
is significantly lax (Fig. 5.24). In the snapback test, the lid is distracted 
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COSMETIC BLEPHAROPLASTY 


and released. If the lid fails to return to its normal position without 
initiating a blink, then the eyelid tone is reduced (see Figs. 5.21, 
5.23). Many lids will appear opposed to the globe but demonstrate 
poor snapback tone and thus be set up for postoperative lid 
retraction. 

In the transconjunctival approach to lower blepharoplasty, there 
is less risk of lid retraction or ectropion, and lid tightening is only 
indicated if the degree of laxity is more significant or if a separate 
skin excision/tightening is to be performed. When combining either 
blepharoplasty approach with midface lifting, lower-lid tightening 
should always be performed. 

When considering lid tightening, it is also important to assess 
prominence of the globe. When the anterior aspect of the globe 
protrudes further than the midface, a negative vector is present. 
This situation can occur because of relative globe prominence or 
midface (bone/soft tissue or both) recession or development. 
Tightening the lower lid in this scenario can bowstring the lid under 
the globe, increase or create scleral show, make the eye appear 
more prominent, and cause ocular surface irritation. A common 
analogy is a belt on a fat man. If it is tightened, it can slip under the 
protruding belly. The lid-tightening procedure should be adjusted 
accordingly but sometimes in this setting, tt may be prudent to 
forgo the blepharoplasty/midface lift altogether. 


Surgical Techniques 

It is important to differentiate reconstructive canthal surgery from 
aesthetic canthal surgery. Traditional canthoplasty is appropriate for 
functional or reconstructive patients with significant eyelid laxity and 
malposition such as entropion and ectropion. Tarsal strip surgery 
involves complete disinsertion of the lateral canthus from tts attach- 
ment to the lateral orbital rim (canthotomy and cantholysis). The 
terminal eyelid is then shortened and re-secured to the bone via 
a tarsal tongue in the tarsal strip procedure. This procedure is a 
workhorse procedure in standard entropion/ectropion repair. 
However, this surgery can lead to small degrees of canthal 


malalignment and changes in the canthal angle, which might be less 
well tolerated in the aesthetic patient. Furthermore, there is usually 
no need for this degree of lid tightening in the cosmetic patient, 
except where there is significant laxity and/or in some cases of 
midface lifting. 

In aesthetic patients where lid tightening is being considered, 
canthopexy or orbicularis tightening will be sufficient in most cases. 
Although much less common in this patient population, a tarsal 
strip or combinations of these procedures are sometimes indicated, 
so it Is important to know how to perform this procedure with an 
aesthetic sense. 


CANTHOPLASTY—LATERAL TARSAL STRIP 


SURGICAL TECHNIQUE 
The lateral canthus is first infiltrated with local anesthetic (50: 50 
mixture of 2% lidocaine and 0.75% bupivacaine with epinephrine), 
then turning the needle posteriorly toward the lateral orbital rim. 
A lateral canthotomy and inferior cantholysis is performed using 
either a |5-blade to start the incision or Westcott scissors (Fig. 
5.127). While grasping the lateral edge of the lid and pulling 
upward, the scissors are used to strum between the lid and the 
rim and release the lid until it is freely mobile. It is not uncommon 
to encounter a small fat pad (Eilser’s fat) during this step, which 
can be cauterized until it is flush with bone. While pulling on the 
cut edge of the lid laterally, Westcott scissors are used to bluntly 
dissect between the tarsus and the overlying skin and orbicularis 
(Fig. 5.1 28A). The posterior surface of the tarsus is deepithelialized 
by scraping it with a | 5-blade (Fig. 5.1 28B). 

The tarsal strip is trimmed to a vertical height of approximately 
3 mm. A double-armed 4-0 or 5-0 suture (Vicryl, Prolene, or 
Mersilene) with a half-circle needle is then passed through the edge 
of the strip in a mattress fashion. A small two-pronged retractor 
and a cotton-tipped applicator are used to tent the tissue over the 
lateral orbital rim. The needles are then passed through the peri- 
osteum overlying the lateral orbital tubercle, slightly inside the rim 





Fig. 5.127 The first step in the tarsal strip procedure is to perform a lateral canthotomy (left) and an inferior cantholysis (right). 
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A 





(A) The tarsus secured with the suture in a mattress fashion. (B) The other end of the suture engaging the periosteum, which is tented 


over the lateral rim using a retractor and cotton-tip applicator, 


(or more anteriorly in the case of a negative vector eye) and left 
untied (Fig. 5.129). 

A 6-0 plain gut, Vicryl Rapide, or silk suture is then passed from 
gray line to gray line, from outside to inside and then inside to 
outside (the knot will be lateral to the lateral commissure) to 
reform the lateral canthal angle (Fig. 5.130). Before tying the tarsal 
strip, the lid is tightened by pulling the suture taut and observing 
the lid position with respect to the globe. If the lid appears to 
bowstring under the globe, the periosteal suture should be 
removed and repositioned. The tarsal strip is then tied down fol- 
lowed by the grey line suture. Excess tarsus Is resected and then 
the lid is closed with several interrupted sutures. 

SIMPLIFIED CANTHOPEXY 

This procedure is useful for lid tightening with less distortion of the 
anatomy compared with the tarsal strip procedure. Local anesthesia 
injection is given in a similar fashion as above. A canthotomy and 
dissection to the orbital rim is performed as above; however, no 
cantholysis or lid shortening is performed. The terminal eyelid is 


grasped and the tarsus or tendon is engaged with a 4-0 or 5-0 
Vicryl suture (Fig. 5.131). 

The suture is secured to the inner orbital rim periosteum and 
checked for position and the canthal angle is usually not disturbed. 
However, to ensure proper alignment, the lateral canthal angle can 
be reformed with a gray line to gray line suture (6-0 plain gut or 
6-0 silk) (in the same fashion as Fig. 5. | 30). When tying this suture, 
care should be taken to ensure that the upper and lower lid meet 
equally at the canthal angle with no over-ride of one over the other. 
The canthal incision is then closed with interrupted sutures. 
ORBICULARIS OCULI SUSPENSION 
In patients with significant skin redundancy and lid laxity, hitching 
the orbicularis oculi superolaterally to the lateral rim can achieve 
several objectives, as originally described by J. William Little (see 
Figs. 5.6—-5.8). 

First, this suture can support the lid in the presence of 
skin removal. Second, imbrication of the orbicularis oculi can 
help provide volume augmentation and effacement of the tear 
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f (A) The tarsal strip suture passed through the lateral rim periosteum. (B) The lateral canthal angle suture being passed from external to 
internal beginning through the gray line of the lower lid. (C) The gray line suture in place, reforming the lateral canthal angle. 








C 


(A) Following lateral canthal incision, 5-0 Vicryl suture is used to engage the terminal tarsus of the lower lid. (B) The needle passed 
through the periosteum, which is tented over the lateral rim. (C) The suture tied in place, which tightens the lower lid. 





2 The lateral incision and the scissors proceeding to the 
orbital rim. 


trough. Third, it does not disturb the lateral canthus nor does it 
risk orbicularis denervation. Finally, this procedure may be per- 
formed alone, or combined with either a tarsal strip or a suture 
canthopexy. 

An incision is made just lateral to the lateral canthus and scissors 
are used to buttonhole through the orbicularis and dissect to the 
orbital rim (Fig. 5.132). 
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If skin is to be removed as well, a subciliary incision can be made 
continuous with the lateral canthal incision. Next, a 5-0 Vicryl 
suture Is then passed through the periosteum of the lateral orbital 
rim (Fig. 5.133). The suture is then passed through the orbicularis 
just under the skin in a mattress fashion (Fig. 5.134). Prior to tying 
down this suture, a skin pinch excision can be performed, remov- 
ing a generous amount of skin if indicated. The 5-0 Vicryl is tied 
and excess skin Is trimmed laterally and the skin incision is closed 
from medial to lateral using interrupted or running subcutaneous 
6-0 Prolene or 6-0 plain gut suture. The volumetric effects of this 
procedure include: subcutaneous fat elevation, fat pad tightening, 
and horizontal lid shortening. It can easily be combined with fat 
repositioning lower blepharoplasty and fat injection. When com- 
bined with fat repositioning lower blepharoplasty where the 
orbicularis is freed and released, the orbicularis hitch may provide 
further elevation of the midface. 


Complications of Canthal Surgery 

As these procedures shorten the lower eyelid, patients may 
complain of a tight feeling in the corners of their eyes or have a 
difficult time describing the complaint. This sensation usually sub- 
sides within the first month after surgery but it can persist for much 
longer. Reassurance that this is a normal part of healing is key. In 
the rare cases with prolonged pain or discomfort, injections of low 
dose steroid (0.2 cc Kenalog 5 mg/mL), mechanical massage and 
stretching, and neurotoxin injections may be of benefit. 





Fig. 5.133 A 5-0 Vicryl suture passed through the periosteum of the 
lateral orbital rim. 





Fig. 5.134 The same suture as shown in Fig. 5.133 is then passed 
through the orbicularis just under the skin in a mattress fashion. 


Suture abscesses and granulomas can occur at the lateral canthus 
after surgery, typically appearing several weeks postoperatively. 
Warm compresses and antibiotic treatment (oral and topical) may 
help in some cases. If this does not lead to resolution, it may be 
necessary to surgically explore the canthus with suture removal, 
under local anesthesia. In cases of granuloma, steroid injections 
may help as described previously. 

Chemosis can occur after canthal surgery. Topical (Alrex, 
Lotemax) and oral steroid preparations (Medrol dose pack) usually 
help but rebound can occur, so a slow taper may be warranted. 
In the rare case of refractive chemosis, pressure patching, tempo- 
rary tarsorrhaphy, and conjunctival cut-down may be considered. 

Canthal webs can occur when upper blepharoplasty is simulta- 
neously performed and there is insufficient distance between the 


upper-lid incision and the canthotomy. A web may also occur from 
a transcutaneous lower blepharoplasty with poor attention to the 
closure near the canthus. If webbing occurs, it is best to wait at 
least 6 months before considering revision. They can be addressed 
with various combination of tissue rearrangements (Y-V closures 
and Z-plasties). Injection with steroids and/or 5-FU may be 
of benefit. 

Canthal angle discrepancies or changes from preoperative 
shape and position can be troublesome to the patient. Preopera- 
tive counseling is very important in this regard. When operating 
in this area, meticulous technique is crucial. Also, by manipulating 
the canthus as little as possible, e.g., the canthopexy or orbicularis 
hitch procedures will greatly decrease the chance of a canthal 
malposition. 


Conclusion 

Lower-lid tightening should be considered in the setting of lower 
blepharoplasty with or without midface lifting. In most cases, 
less invasive techniques will yield excellent results with minimal 
complications. When the full tarsal strip canthoplasty is indicated, 
understanding the anatomy and meticulous technique will ensure 
minimal complications and enhancement of the primary procedure. 


Lower-Eyelid Fat Transposition 
Blepharoplasty 


John B. Holds 

Excellent lower blepharoplasty results are often obtainable with a 
purely subtractive lower blepharoplasty, either via a transconjunc- 
tival fat removal or a direct anterior subciliary approach. These 
approaches have the increased risk of skeletonizing the orbit, and 
discard useful orbital fat that could be used to augment the tear 
trough. The tear trough defines the eyelid—cheek junction, produc- 
ing a cardinal clue to aging. Although there are other ancillary 
approaches including fat transfer (liposculpture) and cheek implant 
techniques that will minimize the appearance of the tear trough, 
many surgeons have obtained excellent results with fat reposition- 
ing or transposition approaches to lower blepharoplasty. 


Indications 


Fat repositioning blepharoplasty is very effective in treating patients 
with significant fat pseudoherniation and a prominent tear trough. 
A consistent sign of aging in the periocular area is the increasing 
prominence of the tear trough. Most youthful lower eyelids have 
an infraciliary lid fold near the lid margin. With age, this is obscured, 
and the increasing prominence of fat pseudoherniation and loss 
of orbital fat volume over the orbital rim directs attention to the 
prominent, deep tear trough. Fat repositioning blepharoplasty 
superiorly elevates the orbicularis muscle from the tear trough and 
vertically shortens the outline of what one visually defines as the 
“eyelid,” restoring youthful topography. Patients with a so-called 
“negative vector lower eyelid” are often outstanding candidates for 
this procedure, and this technique Is generally highly effective in 
patients with thyroid eye disease. It Is less effective in the patient 
with a hollow lid, lack of lower orbital fat, or pure redundant skin 
and anterior lamella. Results may be less impressive in patients 
with very deep-set eyes, especially if they have other prominent 
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COSMETIC BLEPHAROPLASTY 





Fig. 5.135 Preoperative photograph showing a patient with fat pseudoherniation and significant tear trough deformity. Proposed marking of tear 
trough (red dotted line), suture exit site (blue dotted line), and eyelid zone for laser skin resurfacing (solid line). 


stigmata of aging in the periocular area such as grossly redundant 
skin and muscle. 


Procedure 


Unless there is a specific need or request for general anesthesia 
or intravenous sedation, one can perform lower-lid blepharoplasty 
with fat repositioning in an office procedure room. A transconjunc- 
tival approach, which is most frequently used, is described. The 
procedure is also performed via a subciliary incision in appropriate 
patients. Preoperatively, mark the fat pad prominences, the edge 
of the tear trough, repositioning suture exit sites, and skin resurfac- 
ing zones as indicated (Fig. 5.135). 


Anesthesia 


Local or general anesthesia can be employed. Initially, cotton 
pledgets soaked with topical ocular anesthetic are placed in the 
inferior fornix. Local anesthetic consisting of 0.25% lidocaine with 
epinephrine buffered with sodium bicarbonate is injected through 
the inferior fornix. A transconjunctival infraorbital nerve block is 
important to achieve adequate anesthesia and metallic eye shields 
are placed to protect the cornea. Reinfiltration with lidocaine 2% 
with epinephrine reinforces the anesthesia. 


Surgical Techniques 

The transconjunctival incision is made with a Bovie Colorado tip 
or CO, laser via a standard transconjunctival incision 4 mm below 
the tarsus (Fig. 5.136). 

The inferior conjunctiva is tagged with a 4-0 silk suture and 
retracted upward over the metallic eye shield. Dissection can 
be performed anterior or posterior to the orbital septum to the 
orbital rim and exposes the periosteum at the arcus marginalis. 
Blunt dissection is performed in the plane of the suborbicularis 
oculi fat (SOOF) from the orbital rim just anterior to the arcus 
marginalis and deep to the SOOF. This is continued inferiorly to a 
level 8—| 2 mm below the orbital rim. Alternatively, a subperiosteal 
plane may be dissected. Studies have shown equivalent results 
with pre- versus postseptal transconjunctival incisions and supra- 
versus subperiosteal dissection planes. A small artery crosses the 
orbital rim centrally, and appears to anastomose the orbital branch 
of the intraorbital artery to the infraorbital artery externally on 
the midface. This vessel may bleed significantly if not adequately 
cauterized. 
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Fig. 5.136 Transconjunctival incision made with a Colorado Bovie tip 
4 mm below the inferior tarsal edge. 


Each orbital fat pad is opened and prolapsed across the lid. A 
pedicle of central and medial fat is developed, circumferentially 
releasing the fat to allow advancement. The surgeon gently sculpts 
away fat perceived as excess (usually from the anterior tip of the 
fat pedicle) as necessary. The temporal fat pad (Fig. 5.137) Is 
sculpted back more aggressively so that it does not prolapse and 
is slightly concave postoperatively and level with the orbital rim 
intraoperatively. 

A blunt scissor is used to release the orbicularis oculi muscle 
along the arcus marginalis (Fig. 5.138). The author’s usual plane 
of elevation is beneath all orbicularis oculi muscle but superficial to 
the periosteum. Lateral to the infraorbital neurovascular bundle, 
this plane may extend into the SOOF fat. Medial to the bundle, 
there is generally no SOOF fat, and the muscle is lifted directly off 
of the orbital periosteum. Any large bleeders are cauterized, but 
mild oozing will tamponade with the orbital fat transposition. One 
to two mattress sutures of 5-0 polypropylene are passed from the 
cheek into the dissected intra-SOOF pocket (Fig. 5.139). 

Usually a single broad mattress suture centered over the 
deepest portion of the tear trough can advance a pedicle of medial 
and central fat. A robust bite is taken weaving through the fat 





: Temporal fat pad sculpted with CO, laser to eliminate 
lateral bulge. 








Suturing of repositioned fat pedicle with 5-0 polypropylene 
suture is shown. The suture is passed in a mattress fashion through a 
foam bolster, the cheek tissues, into the intra-SOOF pocket, then across 
the medial and central fat pads, and back out through the cheek and 
bolster. 


Cosmetic blepharoplasty 





Fi A scissor is used to bluntly elevate the orbicularis 
muscle from the periosteum circumferentially around the inferior 
orbital rim. 


pedicle, and the fat pads are each repositioned into the submuscular 
plane (Fig. 5.140). 

The polypropylene sutures are passed through a foam bolster 
and tied on the skin. Most patients undergo light or medium-depth 
fractional CO, laser skin resurfacing with a fractional CO, laser 
(ECO,-Lutronic®) at the end of the procedure. Lateral canthopexy 
and direct excision of excess skin via a subcillary incision are per- 
formed as indicated for significant excess one cannot deal with via 
skin resurfacing. 

Patients are treated with antibiotic ointment and a skin dressing 
(if laser resurfacing performed) postoperatively. Mild analgesics are 
prescribed. We normally do not prescribe oral antibiotics or anti- 
virals unless there is a specific indication. Sutures and bolsters are 
removed in 6—/ days (Fig. 5.141). 


Sagittal schematic of fat repositioned into intra-SOOF plane 
via 5-0 polypropylene suture and tied over foam bolster on the cheek. 
The arrow points to cut edge of orbicularis muscle previously at arcus 
marginalis. (From Couch SM, Buchanan AG, Holds JB. Orbicularis muscle 
position during fat repositioning lower blepharoplasty. Arch Facial Plast Surg. 
20/1; 13: 387-391. Figure 3, page 390. Used with permission.) 


VARIATIONS 

Essentially identical results are achieved with fat repositioning in a 
plane superficial to the periosteum versus deep to the periosteum. 
The major difference is the need to be careful elevating subperi- 
osteally around the infraorbital foramen, and the anatomic certainty 
of being in a subperiosteal plane. Fat repositioning blepharoplasty 
also shows its utility in cases performed via an anterior approach 
with a subciliary incision and a skin/muscle flap. The author has 
favored this approach in patients with tight orbits, such as Asian 
patients (see below and Figs. 5.135, 5.142). Results can be further 
augmented by treating age-related midfacial volume loss with 
autogenous fat or synthetic dermal fillers. 
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ig Postoperative photograph of the same patient as shown in Fig. 5.135 after a lower-lid blepharoplasty with fat repositioning of central 
and medial fat pad. Much improved lower eyelid appearance, elimination of fat prominence and tear trough deformity. 





Fi 12 Fat repositioning blepharoplasty performed via a subciliary 
incision. Medial and central fat is sutured to the periosteum beneath the 
orbicularis muscle directly with 5-0 Vicryl or Polysorb suture. 


Asian Blepharoplasty 


John B. Holds 

Counseling and preparation for Asian blepharoplasty is similar to 
preparation for Western blepharoplasty, although surgeons must 
be cognizant of patients’ ethnic identity and desires and capable in 
a blepharoplasty technique completely different from Western 
eyelid surgery. Clearly communicating and managing the patients’ 
expectations regarding the amount and contour of tarsal platform 
show, depth and contour of the eyelid crease, and fullness of the 
upper eyelid is essential. 

Asian patients are not generally seeking a truly Western type 
semilunar lid fold, highest centrally, but an eyelid crease or 
enhancement of an existing eyelid crease. Lash ptosis, true blepha- 
roptosis, and pseudoptosis are all factors that drive Asian patients 
to pursue upper blepharoplasty surgery. Asians may also pursue 
surgery at any age (Fig. 5.143), simply to have an eyelid crease 
(often called “double eyelid”), as almost half of Asians have no 


318 


eyelid crease (“single eyelid”). The Asian lid crease and anatomy 
differs from the Western lid crease due to a lack of fibers from the 
levator aponeurosis to the pretarsal skin and an inferior extension 
of the preaponeurotic fat with a vertically shorter tarsus creating a 
lower or absent Asian crease. Aesthetics vary, and surgeons must 
remember that “Westernization” of the upper eyelid in an Asian 
patient is generally irreversible. 

Aging Asian patients may also pursue blepharoplasty for the 
same reasons as Western patients: asymmetric or less distinct 
eyelid crease, lessening tarsal platform show, an apparent increase 
in dermatochalasis and fat prolapse (especially medially) with age, 
and contour changes associated with loss of volume in the brows 
and brow ptosis (Fig. 5.144). 


Upper Blepharoplasty 

Preoperative discussion must determine the patient's desires relat- 
ing to the height of the lid crease, amount of tarsal platform show 
(TPS), and whether the crease is to be designed to have TPS that 
remains constant across the width of the eyelid, tapers to a smaller 
amount near the medial canthus, or has a slight lateral elevation. 
Asian blepharoplasty shares the usual upper blepharoplasty para- 
digm of appropriately looking at lid crease, skin, muscle, and fat, 
with the proviso that the crease shape and contour Is more deli- 
cately tuned and much lower, skin often is not excised, muscle is 
excised to aid in crease formation with little focus on debulking the 
eyelid, and fat is either not excised or is removed in a very cautious 
and controlled fashion. 

As with conventional blepharoplasty, the patient is marked in 
the upright position with a fine-tipped surgical marker before 
entering the operating room. The first marking is at the level of 
the expected eyelid crease; any excess skin to be excised Is marked 
superior to the eyelid crease (Fig. 5.145). 

Younger patients presenting for creation of an upper eyelid 
crease generally have zero (0) to 2 mm of skin excision. A more 
significant ellipse of skin is excised in older Asian patients with sig- 
nificant true dermatochalasis. Asymmetries in either overhanging 
skin or the amount of upper eyelid skin are readily apparent and 
are appropriately compensated. Cautions relating to browlift 
surgery apply as in Western patients. In Asian patients, it is more 





Fig. 5.143 (A) A teenage patient bothered by lack of definition of upper eyelashes and eyelid margins. (B) The postoperative view of this patient 


with see definition of the eyelashes and eyelid margins. 
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patient with improved tarsal platform and lid contour. 
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4 (A) A mature Asian patient bothered by overhanging skin and lack of definition of eyelid crease. (B) The postoperative view of this 





Fig. 5.145 (A) The markings and measurements for typical Asian blepharoplasty are shown with the eyelid crease and ellipse of skin for excision. 
(B) Drawing on an Asian patient. Note the shorter and flatter incision design than in the typical Western blepharoplasty. 


important to perform any browlift first and determine the extent 
of blepharoplasty skin excision after the browlift. 

If the patient has a natural eyelid crease, this may be an excellent 
guide to appropriate positioning of the upper-lid crease incision. 
This must be reviewed with the patient preoperatively, as many 
Asian patients have no eyelid crease or have a doubled or asym- 
metric crease. Often, Asian patients develop a lid crease that 
becomes higher with age, as do Western lid creases. These patients 
should be scrutinized to ensure they do not have any component 
of involutional ptosis that requires correction. 


The highest point in the eyelid crease is positioned more later- 
ally than in the Western eyelid, and is generally aligned with the 
pupil or even the lateral limbus in an Asian lid at 3-8 mm height 
(Fig. 5.145A). After marking the central eyelid crease, a slight 
downward curve is made medially to a low point 2-4 mm above 
the upper punctum, and a temporal low point 5-8 mm above the 
lateral canthal angle. Medially, the incision may extend medially a 
few millimeters beyond the punctum, but never past the canthal 
angle. For medial epicanthus, one may consider the technique of 
Campo del Fuente, deep crease fixation, or other canthoplasty 
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COSMETIC BLEPHAROPLASTY 





Fig. 5.146 Following skin incision with a No. I 5c blade. (A) Only skin is excised across the incision. (B) Centrally, a strip of orbicularis muscle is 


excised exposing the post-orbicularis fascia. 


techniques. Caution is in order, as visible scars in the medial canthus 
are often impossible to hide later. Laterally, the incision ends 
0-1 | mm lateral to the canthal angle and never laterally to the 
orbital rim where the skin thickens. Superiorly, one generally 
excises |—3 mm of skin smoothly tapering toward the medial and 
lateral ends of the lid crease incision. Older Asian patients may have 
significant redundant skin requiring 5-10 mm of vertical skin 
excision. 

Care is taken in the preoperative discussion to determine 
whether the patient desires a nasal tapering crease that points 
toward the canthal angle or a crease that creates more constant 
tarsal platform show across the lid medially paralleling the lid 
margin. The much larger amounts of skin often excised in Western 
lids are inappropriate in Asian upper lids, and will result in a gross 
over-resection of eyelid skin and serious problems for the patient 
later. A slight degree of induced lagophthalmos and eversion of the 
lashes may be observed intraoperatively, but a pinch technique as 
performed in Western eyelids is only applicable in selected older 
patients. A significant degree of lagophthalmos intraoperatively 
suggests an overly aggressive excision. 


Surgical Technique 

After the patient is sedated, each upper lid is injected with | mL 
of lidocaine 2% with epinephrine | : 100,000 that is initially diluted 
| : 5with normal saline (final epinephrine concentration | : 600,000). 
This dilute injection is painless, except for the initial needle stick, 
and will give complete anesthesia of the skin and orbicularis muscle 
with excellent vasoconstriction while the patient is being sterilely 
prepped. After carefully draping to ensure the surgical drapes do 
not induce a brow malposition, which can distort the surgical effect, 
the patient is reinfiltrated with 2% lidocaine with epinephrine 
| : 100,000. The instillation of topical anesthetic and placement of 
metallic eye shields that completely cover the anterior bulbar 
surface protects the eyes and will prevent startling the patient with 
bright surgical lights. Asian patients will require smaller eye shields 
than Western patients. 
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A No.1|5 or preferably No. 15C Bard—Parker blade is used to 
precisely incise the skin. Westcott or Kaye scissors are used to 
remove skin only beginning temporally (Fig. 5.146). 

Over the central eyelid, a strip of orbicularis muscle is generally 
excised exposing the orbital septum (Fig. 5.147). Variable amounts 
of orbicularis oculi muscle are excised, especially beneath the 
upper skin edge where additional excision may help to create a 
durable eyelid crease. 

After cautery for hemostasis, additional anesthetic mixture Is 
given beneath the orbital septum centrally (if it is to be opened) 
and directly into the medial fat pad. Gentle pressure on the globe 
will cause the preaponeurotic fat to bulge, allowing the orbital 
septum to be opened medially and centrally (Fig. 5.147). Fat may 
simply be cauterized back to allow placement of crease sutures or 
freed from the orbital septum and levator aponeurosis, which 
border tt, allowing the fat to prolapse anteriorly and superiorly. If 
fat is to be removed it is cauterized paralleling the incision, taking 
care to initially excise only a small strip of fat. Bipolar cautery or 
CO, laser is most comfortable, with monopolar (Bovie) cautery 
requiring significant sedation. Surgical indications and individual 
preferences and variations will determine whether the septum is 
left intact or fat is significantly excised. All surgeons should avoid 
the temptation to excise more fat centrally where it is most acces- 
sible, remembering that excess excision Is more common as a 
surgical complication in Asian lids and produces a dysmorphic 
appearance, which is difficult to repair. Laterally, the lacrimal gland 
is avoided, preemptively cauterizing vessels disturbed in the surgical 
exposure. 

Medially, the medial fat pad often requires a carefully directed 
exposure as It lies inferior and medial to the most medial extent 
of the central preaponeurotic fat (Fig. 5.148). Retracting over the 
medial fat pad with fine skin rakes, pressure is applied and the 
capsule of the fat pad incised while avoiding blood vessels that 
encircle the base of the medial fat pad. After freeing the medial fat, 
pressure is applied and prolapsing fat cauterized and excised in a 
graded fashion. Medial fat is generally more prominent with age 
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|n most cases, the orbital septum is opened to release and reposition or excise the preaponeurotic fat (A). Older patients usually 


benefit a excision of some medial fat pad, shown grasped with the forceps (B). 





and benefits from appropriate excision in all races. In the lateral 
sub-brow area, cautery shrinkage of the most inferior brow fat may 
lighten the lateral brow and enhance the visibility of the eyelid 
crease in this area (if desired). In general, the brow fat pad loses 
volume contributing to the aged appearance, so a contouring 
rather than an overall reduction is in order. 

After meticulous hemostasis, the incision is closed. Three to five 
crease formation sutures are generally placed first as interrupted 
sutures centrally, medially, and laterally. The 7-O polypropylene 
may be used, passing through skin, orbicularis muscle, to the 
levator aponeurosis, and back out through muscle and skin 
(Fig. 5.148). A running closure with 7-0 polypropylene suture 
across the eyelid is then sufficient. At the end of surgery, antibiotic 
ointment is instilled into the eyes and over the incisions. Head 
elevation and icing of the eyelids as tolerated for 24—48 h is ben- 
eficial in limiting postoperative discomfort and ecchymosis. Most 
patients have little or no pain, but a mild analgesic such as 
acetaminophen/hydrocodone (Vicodin) is helpful to some patients 
in the first few hours or days postoperatively. 


B (A) Skin closure passes through pretarsal skin, deep to the levator aponeurosis, and back out through the superior skin edge. (B) 
es ie and five such interrupted sutures are placed before a running closure is placed over this. 


POSTOPERATIVE CARE 

Management of postoperative expectations begins preoperatively. 
Patients must understand that even a small amount of edema will 
distort the tarsal platform appearance, and that most patients will 
not see results they perceive positively for 6—| 2 weeks postopera- 
tively. There are techniques such as suture only or small incision 
techniques for Asian blepharoplasty, but incomplete results and 
failure over time are the common denominators for these 
techniques. 

Unless the surgeon created an obvious and readily correctible 
situation in the primary surgery that can be remedied in the first 
|O—l4 days postoperatively, no surgical asymmetry or surgical 
complication should be surgically addressed for 3, and preferably 
6—|2, months postoperatively. Small amounts of pretarsal edema, 
or unfavorable hypertrophic scarring that resolves with time are 
common situations that may greatly trouble patients but are not 
remedied by surgery. 

A crease can be lowered with an incision closer to the lid 
margin. This will lower the crease, but will require resection of skin 
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COSMETIC BLEPHAROPLASTY 


between the existing crease and the new lower crease. Tarsal 
platform show is increased by additional skin excision, which may 
be inappropriate. Over-resection of preaponeurotic fat, hollowing 


of the superior sulcus, and/or excessive tarsal platform show is 


often markedly improved with the injection of hyaluronic acid 
dermal fillers, Restylane being the most popular in this application. 
Increasing volume in the supratarsal eyelid fold may help to 
decrease tarsal, platform show and obscure the inappropriately 
elevated eyelid crease. Hyaluronic acid dermal fillers in this 
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Rhinoplasty, the quintessential “nose job,” is considered to be the 
most complex and challenging cosmetic procedure that exists in 
aesthetic surgery today. Nevertheless, it remains an extremely 
popular surgery for men and women. lts popularity has steadily 
increased over the years, nearly as rapidly as procedures such as 
liposuction or aesthetic breast surgery. 

Surgeons that elect to make rhinoplasty part of their repertoire 
must be dedicated to continual learning and improvement, which 
takes considerable dedication. It is a surgery that deals in microm- 
eters versus inches and involves a structure that Is strategically 
placed in the middle of the face, where any mistake can be 
extremely obvious. Io make matters more challenging, there is 
unquestionably no single method or technique that can work for 
all noses. It is essential to have a systematic method for evaluating 
the nose and treatment planning. A completely dogmatic protocol 
is Impossible to create, since the nose is made up of a mixture 
of various skin types, cartilaginous shapes, and bony deformities 
that can challenge the most experienced surgeon. Another diag- 
nostic challenge is the fact that many patients seeking rhinoplasty 
or revision rhinoplasty may have some degree of body dysmorphic 
disorder (BDD). The most notable to be mindful of are those who 
fall into a well know acronym category called SIMON — Single 
Immature Male Obsessive Narcissist. Unfortunately, many patients 
such as SIMONSs and other BDD patients can appear relatively 
normal during the consultation phase. Still, all efforts should be 
made to discover mental issues and unrealistic expectations before 
any surgery is performed. 

An isolated chapter dedicated to rhinoplasty will without doubt 
be only an overview and hopefully create a good basic general 
knowledge, but in no way can give the breadth of knowledge 
required to be an expert in rhinoplasty. There have been many 
giants in the field of rhinoplasty that have dedicated their lives to 
understanding this exciting procedure such as Dean loriumi, 
Gilbert Alach, Jack Sheen, Jack Gunter, Eugene Tardy, Rod Rohrich, 
and John Tebbetts, all of whom have multiple publications on rhi- 
noplasty that are worth reading. This chapter seeks to give a basic 
understanding of classic rhinoplasty, along with an anatomic basis 
for typical techniques shown In a somewhat step-by-step fashion. 
Classic more advanced maneuvers are also reviewed here, par- 
ticularly when it serves to improve or preserve a functional 
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Rhinoplasty 


Angelo Cuzalina 


outcome in addition to the cosmetic enhancement. There is also 
a section on cosmetic rhinoplasty in the older cleft lip and palate 
patient. 

Great rhinoplasty surgeons would likely agree with Leonardo 
Di Vinci who, 500 years ago, demonstrated how important facial 
proportion is to beauty. Nowhere is it more important than in 
the middle of the face, where the proportion of the nose is 
absolutely critical to the success of an operation. Understanding 
correct proportion and how to achieve this related to all subunits 
of the nose and how this relates to the face, is an absolute necessity 
prior to taking on the nuances and details of rhinoplasty itself 
(Fig. 6.1). The extraordinary mix of suspended cartilages that make 
up the lower-half to two-thirds of the nasal structure Is Immeasur- 
ably key for achieving the desired aesthetic outcome. Nasal carti- 
lages typically make up the majority of manipulation during 
rhinoplasty. Cartilage and/or bony manipulation are generally 
necessary to achieve a harmonious structure of the nose that is 
both aesthetically pleasing and functional. An absolute comprehen- 
sion of nasal anatomy is paramount to appreciate the minutiae of 
rhinoplasty. 


Anatomy 


Terminology of surgical anatomy can be confusing for the novice 
rhinoplasty surgeon, particularly because the standard terms for 
direction (superior, inferior, anterior, and posterior) are not used to 
the same degree as the terms cephalad, caudal and dorsal/basal 
(Fig. 6.2). The terms cephalic, dorsal and caudal, to describe 
positioning during rhinoplasty surgery is more specific due to 
patient positioning. Surgeons can use terms interchangeably and 
there are many other anatomic terms when describing the 
nose that may differ between surgeons such as using the word 
“nasal tip” versus “nasal lobule,” although most would describe the 
nasal tip as being the most projected point of the nose that is 
positioned between the two domes as well as between the 
supratip break and infratip break points. The tip of the nose 
is probably the most important area because of its location and 
all of the finer details that make up its shape (Fig. 6.3). The ill- 
defined nose, which is often one with an amorphous tip, is simply 
one that has lost its tip-defining points. This may be due to 
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Fig. 6.! Achieving harmony from cosmetic surgery often means 
correcting disproportions. The nose takes up the middle-third and the 
middle-fifth of the face. Its strategic location makes proper proportion 
even more critical. 


genetic cartilage that is ill-defined, previous surgical damage, or 
thick skin that is hiding (camouflaging) the cartilaginous structure 
(Fig. 6.4). 

Skin thickness is an essential part of the nasal anatomy that must 
be recognized preoperatively. Typically, the thickness of the skin 
differs along the dorsum compared with the rest of the nose and 
nasal tip. In the root of the nose or Radix, the skin is comparatively 
thick and somewhat mobile. The thinnest skin of the nose is 
classically over rhinion, which is in the mid-dorsal region and is 
also quite mobile. The skin becomes thick again in the tip region 
where it is most adherent and typically more sebaceous In nature. 
The sebaceous nasal tip skin does not heal well from external scars. 
For instance, an external incision on the nasal tip for removal of a 
mole or because of injury often leaves an inferior quality scar 
compared with thin skin. Fortunately, the columella has minimal 
sebaceous glands compared with the tip and it heals nicely from 
an open transcolumellar rhinoplasty incision. 


Nasal Musculature 


The layer below the very thin subcutaneous level contains the nasal 
muscles. The muscles of the nose can be thought of as an exten- 
sion of the SMAS (superficial musculoaponeurotic system), which 
is a fibromuscular layer that involves not only the muscles of the 
nose but extends laterally into the other facial musculature and is 
regularly used during facelifting. There is some argument whether 
or not a true SMAS exists or if it is simply a histologic diagnosis 
because of the thin nature of this fibrotic tissue Investing the muscle. 
The muscles that make up the nose do function in facial expression 
and help with the function of breathing and animation during 
smiling. The muscles can be divided into elevators, depressors, 
compressors, and dilators of the nose. Typically, the muscles are 
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Fig. 6.2 Directional anatomy differs from standard body terminology 
and can be confusing initially. In general, superior and inferior are 
replaced by cephalic and caudal, respectively. Examples of common 

use of this terminology for these colorized regions are: green, “cephalic” 
strip of the lower lateral crural cartilage; blue, “anterior” septal angle; 
red: “caudal” septum; yellow, “dorsal” hump. 


paired and are extremely thin and much more superficial than the 
other muscles of the body (Fig. 6.5). 

Because a good portion of the blood vessels course into the 
muscular layer, surgical dissection should be below the muscular 
layer that covers the bony and cartilaginous structures. Staying well 
below the nasal musculature helps prevent damage to vessels, 
nerves, and lymphatics. It also limits unnecessary bleeding that may 
lead to excessive ecchymosis, edema, and scarring. 

Certain muscles do occasionally require surgical treatment. An 
overactive depressor septi nasi muscle can create a major ptotic 
displacement of the nasal tip when the person smiles. Transection 
of this muscle is easily accomplished to noticeably improve this 
deformity. Similarly, the dilators of the ala including the ala and 
nasalis muscle may occasionally be treated if excessive alar widen- 
ing Is noted on high smile. In general, the nasal muscles are avoided, 
particularly to prevent excessive bleeding and unwanted fibrosis. 


Nasal Blood Supply 


The blood supply to the nose and septum is extremely rich and 
comes from multiple sources. The most common nosebleed, for 
example, comes from Kiesselbach’s plexus on the septum, which 
is an area where there is convergence of three arterial sources: 
one from the branch of the superior labial artery, one from the 
branch of the sphenopalatine artery, and the other from the 
anterior ethmoidal artery (Fig. 6.6). 

The rich vascular supply allows the nose to heal well with a very 
low risk of infection, as with most aesthetic surgeries of the face. 
A specific local anesthetic technique to help cause vasoconstriction 
of this rich blood supply during cosmetic rhinoplasty is critical to 
allow for a relatively bloodless field because of the delicate nature 
of the surgery. 
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(A,B) Classic nasal anatomic landmarks. (C,D) Four tip-defining points that make up a well-defined nose. These four points are created by 
the supra- and infratip breaks as well as the domes of the lower lateral cartilages. Some terms are very similar (e.g., nasion, radix) but differ slightly: 


nasion correlates to the nasofrontal suture, whereas radix is the point where the forehead joins the nasal dorsum. 
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Three examples of ill-defined or amorphous nasal tips. All lack tip-defining points or any specific tip definition. The nose in (A) has poor 
definition because of irregular nasal tip cartilage as well as thick skin. Whereas, the patient in (B) has an amorphous nasal tip due to rhinophyma, 
which is overgrowth of sebaceous subcutaneous tissues, often secondary to rosacea. The female in (C) has such enlarged and bulbous lower lateral 


cartilages that specific tip definition is obscured. 
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Fig. 6.5 The nasal musculature is made up of elevators, depressors, compressors, and dilators. The two nasal depressors act to dilate the nostrils 
and lengthen the nose. The two compressors narrow the nostrils and rotate the nasal tip caudally. The three elevators dilate the nostrils and rotate 
the tip cephalically. Nasal muscles, in general, are innervated by the zygomatic branch of the facial nerve. 
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Fig. 6.6 Blood supply to the nasal septum, as demonstrated, is robust and comes from three major sources. Kiesselbach’s plexus (highlighted) is an 
area where there is convergence of three arterial sources: one from the branch of the superior labial artery, one from the branch of the 


sphenopalatine artery, and the other from the anterior ethmoidal artery. 


The robust blood supply to the lateral and external nose comes 
from both internal and external carotid arteries. While there are 
branches of the ethmoidal and superior labial artery extending to 
the nasal tip, the lateral nasal artery has an even stronger blood 
supply that supplies the nasal tip, which allows for transection of 
the columella without fear of ischemia at the nasal tip (Fig. 6.7). 

The significant plexus of the vessels arising from multiple sources 
have a venous and lymphatic network that is largely the same (Fig. 
6.8). Many believe nasal edema may be less from a closed rhino- 
plasty, although arguments can be made that there are adequate 
channels of lymphatic and venous drainage for open or closed 
rhinoplasty. Therefore, postoperative edema from rhinoplasty may 
be similar since postoperative drainage should be adequate for 
either technique if performed carefully. 
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Nasal Bone and Cartilage Anatomy 


The bony vault at Nasion (nasofrontal suture) is the thickest and 
most solid portion of the nasal structure. It is made up by the paired 
nasal bones as well as the frontal process of the maxilla. The 
nasofrontal angle is an important clinical landmark as well as ana- 
tomic position for the junction of the frontal bones and nasal bones 
(Fig. 6.9). 

The nasal bones extend various lengths caudally to connect with 
the upper lateral cartilage and can overlap the cartilages by several 
millimeters. 

At the root or base of the nose, the nasal bones are the most 
adherent. The bones thin significantly as they extend caudally 
toward the upper lateral cartilages. This root of the nose, where 
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Fig. 6.7 Blood supply to the lateral internal nasal wall is vigorous and helps prevent problems when grafting the nose or stretching nasal tissues. 


Multiple branches arise from both the internal and external carotid arteries. 
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Fig. 6.8 Blood supply to the external nose comes from internal and 
external carotid arteries. The venous drainage parallels the arterial 
supply and drains to the pterygoid plexus, ophthalmic, and facial veins. 
The rich blood supply allows for multiple flap options for reconstructive 
rhinoplasty and helps maintain great perfusion to the nasal tip even 
during open rhinoplasty. 


the bone Is thickest, is a common area for rasping to lower a nasal 
dorsal hump in the cephalic portion. A very large nasal dorsal hump 
may require the use of a Rubin or other osteotome to reduce the 
bony dorsum (Fig. 6. 10). 

Ideally, rasping alone is enough to lower the bony hump on the 
majority of patients with average to small dorsal humps. The area 
of the cartilaginous hump most likely to be missed is the anterior 
septal angle (ASA) area. Inadequate reduction of the ASA, especially 
combined with over-resection or lack of tip support, can lead to a 
very unaesthetic “Polly Beak” deformity (Fig. 6.1 1). 

The cartilage and bone making up the nasal hump are quite 
variable in thickness as well as actual length. Patients with short 


nasal bones may be more at risk for internal nasal valve collapse 
(Fig. 6.12). Valve issues occur more in this scenario because the 
middle nasal vault formed by long upper lateral cartilages have less 
bony support, thereby relying on less rigid cartilage. 

The nasal bones connect caudally to the paired upper lateral 
cartilages. There is a very firm attachment to the nasal bone and 
upper lateral cartilages, particularly along the medial edge adjacent 
to the septum. The upper lateral cartilages that can be found 
extending just over 5 mm beneath the nasal bones to allow for a 
more firm attachment. Extreme rasping with a coarser aggressive 
rasp can potentially dislodge the upper lateral cartilages from the 
nasal bone insertion creating a significant deformity if unrecognized. 
The upper lateral cartilages provide the majority of support in the 
middle-third of the nasal pyramid along with the anterior border 
of the nasal septum. The lateral cartilages continue along the 
anterior border of the septum with perichondrium covering both 
the superficial and deep surface. 

The portion of upper lateral cartilages that connect to the nasal 
septum in the mid-vault region makes up a landmark, termed the 
“internal nasal valve” (Fig. 6.13). The valve area is an extremely 
important region with regard to breathing compromised potentially 
before and after rhinoplasty surgery. The action of the dilating 
muscles on the lateral portions of the upper and lower lateral 
cartilages play a role in maintaining at least a |0- to |5-degree angle 
of the nasal valve to maintain adequate airflow. Compromise to 
the internal nasal valve can compromise breathing, whether it Is 
from damage to the dilating muscles or from direct damage and 
scarring in the valve itself. Scarring in the valve from over-aggressive 
resection of overlying lateral cartilages is the most common culprit. 
Patients with classic high narrow vault to begin with are more at 
risk for nasal vault problems following rhinoplasty and must be 
noted in the consultation. A patient with a high narrow vault 
requiring significant hump reduction may require spreader grafts 
placed between the resected dorsal septum and upper lateral 
cartilages to prevent valve compromise after surgery. Caution must 
always be used when resecting any portion of upper lateral carti- 
lages to avoid breathing problems or cosmetic problems from 
middle vault collapse. 
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Fig. 6.9 Two common nasal-facial angle measurements are the nasofrontal and the nasolabial angles. Achieving angulations within norms for a 
given patient will help achieve an aesthetically agreeable nose. Abnormalities in angulations and facial proportions appear much worse than minor 
asymmetries or shape irregularities. The nasofrontal angle is often slightly more obtuse in females as seen in the preoperative photograph. 
Postoperatively, she has a softer and more pleasing nose in part due to better angulations. 


The anatomy of the lowest portion of the upper lateral cartilage 
can be quite variable where the upper lateral cartilages connect to 
the lower lateral cartilages. This area is considered the scroll region. 
The upper lateral cartilage and lower lateral cartilage connection 
has been described by different authors, but one of the most 
common descriptions shows the cartilages connect by interlocked 
shape 52% of the time, overlapping 20% of the time, “end-to- 
end” |7% of the time, and opposed | |1% of the time (Fig. 6.14). 
The scroll area provides significant support to the nasal pyramid 
particularly the tip. 

The lower lateral cartilages form the majority of the nasal tip 
and make up the majority of patient complaints with regard to the 
shape of the nose. The nasal bones and upper lateral cartilages 
create the classic nasal dorsal hump, whereas, the lower lateral 
cartilages are what create the common complaint of a bulbous or 
boxy nose deformity. The structures of the lower lateral cartilages 
involve a medial, intermediate, and lateral crus. They not only 
create the nasal tip appearance but help in function. The thickness 
and elasticity of the lower lateral cartilages play a major role in the 
external nasal valve, as well as overall tip support. The lower 
cartilages, particularly the intermediate crus, help make up the 
dome (Fig. 6.15). 

The angulation of the lower lateral cartilages themselves can 
vary tremendously from patient to patient. The axis of the lateral 
crus can be very oblique or positioned more medially. In addition 
to varying positions of the axis, the cartilage can actually be concave 
in shape versus the more common convex shape. Often the lateral 
crus will also have a somewhat irregular distorted appearance 
simply as a congenital anomaly. The relationship of the caudal edge 
of the lateral crus adjacent to the anterior septal angle makes up 
the very important supratip region (Fig. 6.16). The various mor- 
phologies of the medial, intermediate, and lateral crural cartilages 
can dramatically change the appearance of a nasal tip, which 
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explains why the vast majority of grafts placed in the nose are used 
in this region. 

The nasal septum, which connects to all of the previously 
mentioned structures (nasal bones, upper lateral cartilage, and 
lower lateral cartilage) provides a very significant amount of support 
to the nose throughout its entire length and plays a big part in not 
only a nasal dorsal hump but actual tip projection and support as 
well. While the medial crural cartilages make up a portion of the 
columella, the caudal septum itself is classically a more sturdy type 
of cartilage compared to the medial crural cartilages and must be 
addressed for problems such as hanging columella and almost any 
other type of major tip projection issue. The nasal septum is made 
up of bone and cartilage, the perpendicular plate of the ethmoid, 
vomer, and the quadrangular cartilage (Fig. 6.17). 

It also has a rich blood supply as previously described and can 
have various shapes when it connects to the maxillary crest along 
with multiple deformities and deflection types. An asymmetric nose 
is basically impossible to treat without addressing the septum, 
which inevitably plays a major role in a crooked shape or asym- 
metries. Also, the nasal septum is one of the best sources for 
cartilage or bone for grafting the tip or dorsum in reconstructing 
defects. The classic description of cartilaginous sparing during septal 
resection recommends leaving a |-cm caudal and dorsal strip to 
provide adequate cartilage to prevent tip ptosis or a saddle nose 
deformity. While the | cm rule is certainly a good basic guideline, 
multiple other factors play a role in the amount of septum to leave 
behind. Thickness of residual bones and upper and lower cartilages 
as well as additional grafts all affect the strength of tip projection. 
The key is to realize that the septum has a major function in aes- 
thetics of rhinoplasty surgery, particularly with support of the nose, 
and is invaluable as a source for tissue grafting. The inferior turbi- 
nates are often a source for nasal obstruction in addition to septal 
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The cartilaginous portion of a large nasal hump is initially transected (A,B) using a scalpel. A Rubin osteotome can then be used to 
remove the entire dorsal hump in one continuous piece beginning below the upper lateral cartilages (C) then finishing just below the nasofrontal 
suture line (D) using a Rubin osteotome, as shown on a skull model. (E) Use of scissors rather than a scalpel to reduce the cartilaginous dorsal 
hump. The anterior septal angle is exposed (F) by pushing down on the lower lateral cartilages (LLC), while the hump is being resected above. 
(G) Following dorsal hump reduction, an “open roof” deformity is commonly seen with exposed septum and separated upper lateral cartilages 


(ULC) and lateral nasal bone edges. 
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How a Polly Beak deformity can occur by either failing to reduce a prominent anterior septal angle (ASA) and/or loss of projection/tip 
support. The patient shown had both problems, which required treatment with a major septal extension graft (SEG), also known as a large “strut 
graft,” as well as reduction of prominence of the ASA. 


A resected nasal dorsal hump demonstrating how the 
septum, upper lateral cartilages, and nasal bones interdigitate. A Rubin 
osteotome was used to remove the nasal dorsal hump in one 


Ventral basal continuous piece. 
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Fig. 6.13 Continuous hump excision is often required 
for large dorsal humps but can easily be the cause of 
asymmetric or over-reduction if the osteotome is not 
positioned perfectly. The internal nasal valve area is 
highlighted in red and is on the inside of the upper lateral 
Classic line fora cartilages adjacent the septum. 
lateral osteotomy 
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Fig. 6.14 The scroll area, where 
the cephalic edge of the lateral crus 
of the lower lateral cartilages joins 
the caudal edge of the upper lateral 
cartilages. The scroll can take many 
shapes as seen by these examples 
demonstrating the four most 
common connection shapes. An 
intercartilaginous Incision directly 
cuts through the scroll to gain 
access to the dorsum typically from 
an endonasal (closed) rhinoplasty. 


Fig. 6.15 The lower lateral crural cartilages (LLCC) of the nose are 
shown caudally. Nasal tip shape and structural integrity is most notably 
affected by these tip cartilages. 
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5 Key points of reference and terminology for nasal structures are shown from a lateral view. LLC represents the lower lateral cartilages 
(lateral crus of the LLC shown only), which commonly requires manipulation during tip rhinoplasty. The anterior septal angle (a portion of 
quadrangular septal cartilage) is an important landmark for tip support and final profile appearance. Failure to lower a projected anterior septal angle 
or lack of tip projection can lead to fullness or a “Polly Beak” deformity. 


Frontal —_ g. 6.17 Anatomic structures that 
sinus Cribriform make up the nasal septum, along 
with adjacent structures. The two 
bones plus the quadrangular cartilage 
forming the nasal septum may all 
require treatment during a 
septorhinoplasty if deviation exists or 
harvesting of grafts is indicated. 
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Fig. 6.18 Sensory nerve supply to the external nose comes from the 
ophthalmic and maxillary branches of cranial nerve V. The external nasal 
branch of the anterior ethmoidal nerve is cut during elevation of the 
nasal skin flap during rhinoplasty but patients rarely complain of 
numbness because of the profound collateral nerve supply. 

lO, infraorbital. 


deviation and must be evaluated before and during rhinoplasty. 
Enlarged inferior turbinates can be treated in a number of 
ways, Including partial anterior resection or out-fracturing. Over- 
resection has been known to create chronic problems such as nasal 
dryness. 

Finally, the nerve supply to the nose comes from sympathetic 
sensory divisions of the ophthalmic and maxillary branches of the 
trigeminal nerve (cranial nerve V) (Fig. 6.18). Branches of the 
supratrochlear and infratrochlear nerves supply the upper half of 
the nose, while the infraorbital nerve and external nasal branch of 
interior ethmoidal nerve supply most of the lower half of the nose. 


Examination and Consultation 


As with any general clinical exam, this is the chance to get to know 
the patient and find out their chief concerns. As always, the first 
question should be what bothers them most of all, i.e., what Is 
their chief complaint. Having the patient look in the mirror while 
they are describing their chief complaint can be very helpful and if 
the patient does not mention it specifically, they must be asked if 
they have any breathing problems currently or in the past or if they 
have had any history of trauma. Despite the fact that the patient 
may not mention past surgery on an evaluation form, verbally 
asking again if they have had any previous nasal surgeries is 


extremely important. Also, a history of any seasonal allergies or 
periodic episodes of nosebleeds is important to note. Once all of 
the patient's complaints have been recorded on an appropriate 
film or diagram, a detailed exam is performed in a systematic 
method, assessing skin quality, as well as general shape and support 
of the nose along with any external and internal nasal deformities 
or lesions. 

During the entire consultation, an assessment of the patient's 
mental status must be evaluated to be sure that there Is no evidence 
of possible BDD or any other worries that may create problems 
in the postoperative period. The young male rhinoplasty patient is 
often one of the more challenging patients to achieve a result that 
they will be completely happy with on a long-term basis. Classic 
signs of potential problems are patients who bring in magazines of 
movie stars with a particular shape of nose, while some may still 
be realistic, a more in-depth evaluation of this patient must be 
undertaken. Ideally, you hope to only operate on a patient once 
because secondary surgeries are always more challenging and 
difficult. In addition to the routine workup for medications and 
history of surgery, it is Important to rule out any history of chronic 
use of nasal spray such as Afrin® or a possible history of cocaine 
use, especially if large unexplained septal perforations are noted on 
the exam. 

Taking photographs is an important part of record-keeping 
that can be invaluable for treatment planning. It is important to take 
quality photographs using six standard views, which are frontal 
(full face), two lateral views, and two 45-degree (oblique) views, 
along with a basilar view (Fig. 6.19). Other photographs may 
occasionally be necessary such as relaxed frontal as well as high 
smiling frontal and lateral views, to evaluate nasal tip displacement 
from an overactive depressor muscle. Standardization of the 
photographs is critical for follow-up and for evaluating your own 
results over time. Since it may take a year or more to see the final 
number of changes that can occur after rhinoplasty, photographs 
are invaluable. 

Initial assessment of the skin thickness should be noted through- 
out the upper and lower nose along with the amount of sebaceous 
type nasal skin. Also, the elasticity is noted by a simple pinch test 
and stretching of the skin over the nose along with palpation, 
particularly in the nasal tip, to assess the amount of support over 
the nasal tip itself along with a good sense of possible irregularities 
that cannot be simply visualized. Thin-skinned patients have the 
potential for a very nicely sculpted nose but are also at risk of 
showing every flaw. On the other hand, patients with bulbous tips 
but very thick skin may not get the result they hoped for because 
the thick skin limits the amount of shrinkage that can safely be 
achieved by standard rhinoplasty. Rhinophyma, which is an over- 
growth of sebaceous glands secondary to rosacea, can be treated 
by addressing the outer skin alone (Fig. 6.20). African-Americans 
as well as certain other ethnicities tend to have thicker nasal skin 
requiring special techniques to give the patient the results they 
hope to achieve. Limitations must be discussed. 

Evaluation of proportion of the nose particularly related to the 
face is critical. Using classic methods that were developed by 
Leonardo Di Vinci, and others, are commonly performed to gain 
an appreciation for proportion of the nose, as it relates to its own 
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Six standard views should be taken for all rhinoplasty patients before and after surgery. Additional views of the patient smiling is also 
good practice, particularly if the patient has significant widening of the alar base or tip ptosis on a high smile. Except for the base view, the patient’s 
head should always have the Frankfort horizontal plane parallel with the floor. 


subunits and the face itself. For example, the width of the alar base 
compared with the intercanthal distance is an easy assessment and 
can quickly give an idea of proportion, along with simply measuring 
the distance and recording the base of the nose. The length of the 
nose is also assessed from the radix to the nasal tip and must be 
based on proportion to the rest of the face. In addition to the nasal 
length, the angulation from the lateral view is extremely critical, 
particularly in the nasal frontal angle and the nasolabial angle. The 
ideal nasal frontal angle is between | 15-130 degrees and is slightly 
more obtuse in females (see Fig. 6.9). 

It can appear very different when a nasal dorsal hump is present 
and also from a significant amount of bossing in the glabellar and 
frontal region or even a deepened or shallow radix area. The 
depth of the radix can also be assessed by evaluating the distance 
from the pupil to the nasion from the lateral view and should be 
in the range of 4—9 mm on average. Reporting the amount of nasal 
dorsal hump or possible saddle nose deformity is important, along 
with whether the patient feels as though they have a large hump, 
a small hump, or none at all. The patient should also be asked 
whether they prefer a straight nasal dorsum or like the appearance 
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of a more “scooped” look to assess what the patient would ulti- 
mately be happy with. Performing computer simulation can be 
helpful in particular patients that may not have a realistic expecta- 
tion of what can be performed. Surgeons vary in whether they like 
this idea, since the result may not ultimately end up like the predic- 
tion. If using computer simulation, it is critical to inform the patient 
that this is only a simulation and the results may vary and that it Is 
simply a tool to try and help with the surgical planning and to assess 
if the patient is realistic in what can be achieved. 


Nasal Tip Clinical Evaluation 


Evaluation of the nasal tip is essential to rhinoplasty surgery. Beyond 
the skin texture and thickness, the general shape of the nasal tip 
should be evaluated where it is bulbous, pinched, twisted, asym- 
metric, boxy, overly projected, or under-projected. The general 
definition related to tip defining should be assessed in whether or 
not there is a good supratip break, infratip break, or if the nose Is 
amorphous in shape with limited or no tip-defining points or visible 
architecture of the lower cartilages. Following general shape, noting 
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(A,C) Before and (B,D) 6 months after direct skin shave (dermabrasion) and laser skin resurfacing to treat a condition known as 
“rhinophyma.” It was previously believed that rhinophyma was due to heavy alcohol abuse but it has been shown to be caused primarily from an 
overgrowth of sebaceous glands related to rosacea. The patient had only external skin treatment. (E,G) Before and (FH) | year after classic internal 
rhinoplasty where the majority of changes are from manipulation of the lower lateral tip cartilages. 


the nasolabial angles as well as the amount of supratip break or 
Whether there is a Polly Beak deformity (reverse of supratip break) 
created from prominence of the anterior septal angle is vital to 
document. 

The tip projection and support is assessed based on palpability 
and visualization. Assessment of the nasal tip projection is difficult 
because occasionally, the amount of projection can appear as 
though there is more there than in actuality, such as in a case with 
a ptotic tip with a nasal dorsal hump. Often, once the other 
portions of the nose are addressed, the amount of projection 
changes. The Goode method of assessing projection is one of 
many, where RT is the distance between radix and the pronasale 
(Fig. 6.21). The ideal tip projection is 0.55—0.60 of RT. It can also 
be measured from the nasion to nasal tip (0.55—0.60 of N—NT). 
Another method is Crumley’s method, which is based on 


measurements of a nasal triangle that proportionately equals 3—4—5 
based on lines perpendicular and parallel to Frankfort horizontal (3 
AP-NT (alar point to nasal tip), 4 N line to AR 5 N—NT). In other 
methods, the amount of nasal projection is generally related to the 
dorsum or the anterior face. 

The columella must also be assessed and practically has 2—4 mm 
show from a lateral view. Not only should there be 2—4 mm of 
alar show from a lateral view, but in relation to the columella. The 
ala must be assessed along with the position of the anterior nasal 
spine and the amount of skin in the base of the columella that can 
be visualized directly at the nasolabial angle itself. A retracted colu- 
mella can be very unaesthetic and may be due to inadequate tissue 
support over the anterior nasal spine but also from simply an 
enlarged ala that gives the illusion of a retracted columella. The 
relation of the columella to the alar rim (Fig. 6.22) can be a mix of 
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Fig. 6.21 (A) Nasal tip projection evaluation via Goode’s method is taken the length from alar point to nasal tip (AP—NT) divided by nasion to the 
nasal tip (N—-NT), which should ideally be 0.55-0.60 of RT (RT represents the distance between the radix and the pronasale). Crumley’s method is 
based on measurement above that proportionately equal 3—4—5 based on lines perpendicular and parallel to Frankfort horizontal (3 AP-NT, 4 N 
line to AR 5 N-NT). (B) The nasofrontal angle is glabella to nasion intersected by N—NT line. 


situations as described by Toriumi and Becker (see Further Reading). 
The nasolabial angle is a very important measurement to note and 
is classically just over 90 degrees in men and 95-1 10 degrees in 
women. The nasolabial angle can be affected by not only the 
amount of tip rotation and amount of caudal septum, but also by 
the amount of anterior nasal spine projection or even the effects 
of the entire maxilla and upper incisor teeth. Over-zealous cartilage 
resection can create a nasal tip that Is too short, over-rotated and 
a nasolabial angle that is too obtuse. 

In assessing the overall projection of the nose and proceeding 
downward to the anterior nasal spine, it is Important to evaluate 
the face as a whole, since problems requiring orthognathic surgery 
such as maxillary deficiency along with mandibular problems can 
indirectly affect the shape and appearance of the nose. The classic 
situation where a patient has a nasal dorsal hump along with 
microgenia creates a circumstance where the patient should be 
informed of the proportional discrepancy in order to fully explain 
to them what may be creating the unaesthetic appearance that 
they are concerned with. Often, placement of a chin implant on 
someone who has microgenia with a nasal dorsal hump will clini- 
cally make the nose more appealing and even appear smaller 
because of a more proportionate face overall. Patients requiring 
orthognathic surgery who have maxillary hypoplasia along with 
malar hypoplasia may have other problems that contribute to the 
aesthetics of the nose; therefore, achieving the patient's overall 
desire may require more than a simple rhinoplasty. Simultaneous 
orthognathic surgery and rhinoplasty can be performed but one 
must understand that major tip changes may occur when the entire 
maxilla and its anterior nasal spine in moved. A strut is placed for 
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tip refinement and support following resection of a large amount 
of surrounding cartilage. To prevent deflection from maxillary 
impaction, the anterior nasal spine is reduced as well. Easy access 
for septal cartilage harvesting is one advantage of a simultaneous 
LeFort osteotomy and rhinoplasty (Fig. 6.23). 

In addition, the nasal base must be controlled with intraoral alar 
base cinch sutures, since releasing the periosteum at the pyriform 
rim allows the nasal base width to widen. As with any aesthetic 
surgery of the face, proportion Is key in attaining a harmonious and 
natural appearance, keeping in mind that good function is absolutely 
critical. Cleft palate patients are similar to orthognathic patients, in 
that they often have major bony defects around their nasal defect 
that must also be corrected to fully improve their rhinoplasty 
results. An example is augmentation of their deficient pyriform rim 
by cleft to correct alar asymmetries projection (Fig. 6.24). 

Function of the nose can be assessed by several methods, 
including simply having the patient take deep breaths in, while 
holding the nose closed on each side. Other tests involve cotton- 
tip applicators placed just inside the nose or a caudal test with a 
finger pulling on the skin on the outside of the nose to assess 
internal valve problems. Noting valve problems beforehand, both 
internal and external, can help prevent an unhappy patient post- 
operatively. It is much easier to prevent these problems with 
spreader grafts performed during the primary surgery if indicated, 
rather than performing reconstructive surgery on an operated nose 
that has significant scar tissue (see Fig. 6.74). 

Patients who have already undergone previous nasal surgery 
may have external nasal valve collapse from over-resection of the 
lower lateral cartilages. External nasal valve collapse can also be 


Columella and Alar Rim Relationship 


Normal ala 
Normal 
columella 
gm 
Retracted 
columella 
Hanging 
columella 


ò 


C 


Hooded ala 


So 
: 


Fig. 6.22 The relationship between the alar and columellar shapes can be seen. Alar retraction may be genetic in origin but can also be secondary 
to over-resection of lower lateral cartilage or from previous “rim”-type intranasal incisions. Normal columellar show should be 2—4 mm on average. 
Excess columellar show may be secondary to excessive caudal septum, medial crural cartilage, an enlarged anterior nasal spine, or combination. 


seen in a thin or narrow nose, avery aged nose, or even in patients 
with some facial paralysis. Internal nasal valve collapse that may 
have been created by scarring from previous rhinoplasty surgery 
often requires spreader grafts to correct. The Cottle test, for 
diagnosis of nasal valve collapse, is performed by using your finger 
to pull laterally on the cheek and lateral wall of the nose in order 
to open the nasal valve. Classically, patients breathe much easier 
when this test is performed (positive Cottle sign). The Breathe 
Right strips that are regularly used by athletes and have an adhesive 
that allows for the device to act as a temporary spreader graft, 
function in the same way. The splints open the internal nasal valve 
from the skin side and allow at least temporary increase of nasal 
airflow whether nasal valve collapse exists or not. Actual inspection 
inside the nose with a nasal speculum can help identify any major 
perforations that could be caused by pathology or even a history 
of cocaine use. The speculum exam will also note any major 
deflections of the septum as well as enlargements or asymmetries 


of the turbinate. The state of the nasal mucosa, such as inflamma- 
tion from allergies, should be noted during an intranasal exam. 


Treatment Planning 


A good treatment plan prior to rhinoplasty surgery is an absolute 
necessity. It is critical to plan for possible problems requiring 
additional procedures such as graft harvesting from behind the 
ear, rib, hip, or other location. Pre-surgical photographs (see Fig. 
6.19) along with possible radiographs, such as cephalometric 
radiographs, may be helpful in deciding on a sequence for the 
surgery as well as a detailed plan. Many surgeons will also use 
waxed paper overlays to mark out exactly what they are hoping 
to achieve, which can be invaluable when beginning a rhinoplasty 
surgical career. A logical treatment order should be planned 
and followed. Most surgeons will developed their own comfort- 
able treatment outline and follow the general treatment order 
each time. 
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(A) An | 8-year-old female patient before and (B) 5 months after orthognathic surgery and an open septorhinoplasty. A large nasal dorsal 
hump was reduced and used for an anterior strut graft. A strut was placed for tip refinement and support following resection of a large amount of 
surrounding cartilage, to prevent deflection from maxillary impaction. The anterior nasal spine was reduced as well. Easy access for septal cartilage 
harvesting is is one advantage of a simultaneous LeFort osteotomy and rhinoplasty. (Bottom, 35-year-old before and 5 years after simultaneous 
orthognathic surgery of the maxilla and mandible along with rhinoplasty. Alar base sutures are required to prevent significant base widening. 
Correcting the lower facial third proportion also helped improve nasal proportions and the overall result.) 
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Nasal aesthetic issues for a patient with a unilateral cleft lip and palate. The paired lower lateral cartilages (blue) have move severe 
asymmetric changes on the side of the cleft resulting in severe flattening of the ala and horizontal widening of the ala on the cleft side. The 
condition is worsened by the bony deficiency at the pyriform rim on the cleft side. Inadequate improvement of a cleft patient's rhinoplasty is 
common if the surgeon addresses only cartilage issues and fails to augment the pyriform rim on the cleft side using typically a large custom-carved 


piece of rib cartilage, as shown. 
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External vs Endonasal Technique 


The argument for or against an open or closed rhinoplasty will 
likely exist for at least a few more decades to come, and can be 
easily argued either way. Certainly, there is no one technique that 
maintains clear superiority over the other. The advantages of an 
open or external rhinoplasty are obvious, in that it has superior 
visualization and, in most surgeons’ hands, the ability to place grafts 
or reduce cartilage can be performed more precisely. The argu- 
ment for a closed technique Involves the possibility of less disruption 
of blood supply and lymphatics leading to possibly less postopera- 
tive edema. The other obvious advantage is the fact that no 
external scar would be present. Also, some feel that it may be 
faster in their own hands and is less disruptive to some of the 
attachments that may allow for better support of the nose. While 
| personally use both techniques, depending on the particular situ- 
ation, the external open rhinoplasty Is certainly an easier approach 
and allows for teaching purposes. The main benefit for open rhi- 
noplasty is the ability see everything without distortion for more 
precision placing of tissue grafts and for tissue resection. Fortunately, 





CK point 
Tip lobule 





Alar base 


Columellar 
incision 


Alar facial junction 


the external transcolumellar scar, if placed well and meticulously 
closed, has rarely ever an aesthetic complaint and in the vast 
majority of cases, it is nearly invisible after prolonged healing (Fig. 
6.25), It is critical to understand nasal base proportions and where 
to Ideally place the external incision, Just above the medial footpads 
to allow for the best healing. 

The argument and debate over closed versus open rhinoplasty 
will go on possibly indefinitely. As with any surgical procedure 
where multiple techniques exist, the best technique is actually 
the one that works best for you. The typical patient will simply 
be happy if their surgery goes smoothly and the results are 
all that they had hoped to achieve, regardless of the incision type 
chosen. 


General Anesthesia or IV Sedation 


Another debate with regard to rhinoplasty surgery is the type of 
sedation or anesthetic used during surgery. Local anesthesia, 
without a doubt, is required for vasoconstriction, but the type of 
sedation varies among providers. In my own practice, all of our 
rhinoplasty surgeries are performed under general anesthesia for 
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Fig. 6.25 The view from the nasal base demonstrates ideal proportions and a general pyramidal shape that is desired. From below, the tip lobule 
should be approximately half the width of the nasal base and one-third of the total projection height. The placement of a transcolumellar incision for an 
external rhinoplasty is made just at the top of the medial footpads. The light reflection seen in the postoperative photograph demonstrates what we 
mean by the term “CK point” (ideal infratip break location), that is the intersection of the nostril axis and ideally half the distance of the tip lobule. 
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complete control of the airway. Rhinoplasty surgery is a technique 
that may easily lead to significant blood in the nasopharynx and 
oropharynx. Major problems with airway management are 
increased with sedation techniques, where the airway Is not pro- 
tected. Also, simple problems such as coughing or movement 
during surgery can create a nuisance during a poorly controlled 
intravenous (IV) sedation. Many surgeons today still perform the 
procedure under IV sedation and that can work very well but must 
be carefully managed to avoid airway compromise. 


Incision Options 


Multiple incision options exist for various rhinoplasty techniques: 
however, the external rhinoplasty has the most standard incision, 
which involves a transcolumellar incision that is blended into a 
marginal incision. The marginal incision is one that can be used for 
both an open or closed technique. A marginal incision is an intra- 
nasal incision that essentially hugs the caudal margin of the lower 
lateral cartilages, while the caudal margin of the lateral crural car- 
tilage typically follows just along the entire extent of the lower 
lateral crus (Fig. 6.26). As the Incision approaches the facet or 
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internal crus, it often can be made |—2 mm more cephalic than 
the actual margin of the cartilage, in order to help prevent alar 
retraction. Also, the marginal incision along the medial crus can be 
made further cephalically than the actual margin, if significant treat- 
ment of the medial crus or placement of a strut is indicated. This 
allows for more exposure of the medial crural cartilages than would 
be attained if the incision was truly at the marginal edge. 

For the transcolumellar portion of the external rhinoplasty, the 
incision should be made with a No. I l-blade scalpel to create 
precise edges and distinct corners in which reapproximation can 
be made easily and predictably. The incision should preferably be 
placed in a location that would be at least visible postoperatively, 
typically approximately one-third of the distance from the alar base 
extending up toward the nasal tip. This also typically corresponds 
with the top of the nasal footpads of the medial crural cartilages. 
The actual shape of the incision Is variable. A straight line incision 
should be avoided because this would leave the most notable scar 
and possibly some notching laterally. Various shapes and techniques 
have been used to perform this transcolumellar incision, with the 
most common being either a stair-step technique vs a “W” or 
inverted-"V" type of Incision (Fig. 6.27). The key to having an 
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A classic method for exposing (skeletonization) the lateral crural cartilages (LCC) via a marginal incision, which is used for endonasal and 
open rhinoplasty. (A,B) show where to Identify and make the marginal incision that is immediately adjacent the “margin” of the caudal edge of the 
LLC vs a rim incision, which should be avoided. (C) The use of opposing retraction to help isolate the lateral crus, while (D) shows clean dissection 


on top of the LLC using converse scissors. 
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The view from the nasal base demonstrates various options for transcolumellar shapes and positions. The placement of the external 
rhinoplasty transcolumellar incision connects to the medial portion of intranasal marginal incisions just above the medial footpads. 


incision that looks nearly invisible postoperatively, is meticulous 
surgical technique where tissues are not crushed or compromised 
by inappropriate retraction. The tissue in the columellar area can 
be very thin and rough manipulation of this can create poor healing 
postoperatively. Care must be taken in elevating this flap to prevent 
crushing the tissue or excessive stretch with retractors. Finally, 
closure of the columellar incision must also be meticulous using 
interrupted sutures in a precise fashion to ultimately achieve a very 
well-hidden scar during open rhinoplasty. 

Incisions for a closed rhinoplasty can be more varied depending 
on what needs to be accomplished as well as surgeon preference. 
The marginal incision is still the most basic incision for an internal 
or closed rhinoplasty and typically stops at the base of the medial 
crural footpad rather than having an extension across the columella. 
The medial extent of the marginal incision can also extend inferiorly 
if additional access is required for septoplasty or for cartilage har- 
vesting. Another optional incision for an endonasal approach is the 
transcartilaginous incision, which is performed approximately in the 
midportion of the lateral crus or lower lateral cartilages and can 
also be extended medially and inferiorly for septoplasty as required. 
The advantage of a transcartilaginous incision is limited dissection 
in order to remove a cephalic strip as well as avoidance of the 
scroll area between the upper lateral cartilages that may prevent 
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problems with regard to support. Through one transcartilaginous, 
or intracartilaginous, Incision, a surgeon can not only thin the nose 
by removing cephalic cartilage of the lateral crus but also gain access 
to the dorsum for dorsal reduction. The transcartilaginous (intra- 
cartilaginous) incision, endorsed by some, is somewhat more 
challenging for the novice surgeon and does have limitations on 
the amount of work that can be performed through it, particularly 
with complex grafting (Fig. 6.28). 

Another incision for an endonasal rhinoplasty is the intercarti- 
laginous Incision, which is made as described between the upper 
lateral and lower lateral cartilages (Fig. 6.29). This incision cuts 
through the scroll area, which may cause future problems with 
support but does allow easy access to the nasal dorsum. When 
combined with the marginal incision during an endonasal rhino- 
plasty, the entire lower lateral cartilage structure can be inverted 
and “delivered” by exteriorizing the lower lateral cartilages using 
scissors (Fig. 6.29). Temporarily exteriorizing the cartilage helps 
visualize this cartilage to help perform grafting, as well as precise 
tissue resection without an external incision. 

Other techniques may involve incisions next to the inferior alar 
rim for resection of widened alar rims and narrowing of the alar 
base. An alar base resection, known as a “Weir-type” resections, 
involve a portion of the nasal sill and occasionally extend into the 
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Fig. 6.28 A classic method for exposing the lateral crural cartilages (LCC). The rim incision immediately inside the nasal rim should be avoided 
because it increases the chance of alar retraction. The intercartilaginous incision (also known as a “transcartilaginous incision”) splits the LLC and Is 
more technically challenging. The intercartilaginous incision is made between the LLC and upper lateral cartilages through the scroll region. 


alar—facial groove (Fig. 6.30). This is often required for many cleft 
palate patients to improve symmetry in addition to narrowing the 
nasal base. 

The Killian incision can also be used for isolated septoplasties or 
more abbreviated surgeries for access to the septum. Also, com- 
plete transfixion, partial transfixion, or hemi transfixion incisions are 
classic incisions through the membranous portion of the nasal 
septum (Fig. 6.31). A hemi transfixion incision is performed on one 
side of the membranous septum to gain access to this portion of 
the nose. Partial or complete transfixion incisions can drop the tip 
somewhat or more significantly, depending on how far the cut is 
made through the membranous septum, which resides between 
the caudal septum and medial crural cartilages. 


Local Anesthesia 


The local anesthesia component for rhinoplasty, whether open or 
closed, Is critical for a near bloodless field and precise technique. 
It is needed for postoperative pain control as well as vasoconstric- 
tion. The local anesthesia used must be placed in the proper tissue 


planes just over the nasal bones and cartilages, rather than in the 
subcutaneous tissues or muscular tissue around the nose. On 
average, |2 cc of 2% lidocaine with |: 100,000 epinephrine is 
adequate to inject an average nose. An additional 5-10 cc may be 
required on large noses or on noses where a significant amount 
of septal work or turbinate work may also be required. 

Prior to injection of local anesthesia, the nasal hairs should be 
trimmed and placement of a very small amount of 0.05% oxym- 
etazoline-soaked cottonoids or pledgets are placed just inside the 
nose along the septum and inferior middle turbinates as well as the 
superior nasal vault (Fig. 6.32). It is critical to squeeze out excess 
topical liquid prior to placement. Excess amounts of this fluid have 
been known to create flash pulmonary edema because of an 
unopposed alpha agonist effect that can be life-threatening. Doses 
should be kept to a minimum and never simply dropped in large 
quantity via a syringe. Children appear to be more at risk for flash 
pulmonary edema secondary to topical alpha agonists, most likely 
secondary to the higher risk of overdose using standard volumes. 
Other alpha agonists that are often used just inside the nose include 
4% cocaine and 0.25% phenylephrine. 
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Intercartilaginous incision during closed rhinoplasty 








Fig. 6.29 During a closed rhinoplasty, an intercartilaginous incision can be used in addition to a marginal incision for access to the dorsum and to 
help “deliver” the lower lateral cartilages (LLC) for exposure and manipulation. The incision cuts through the scroll, where LLC and upper lateral 
cartilages (ULC) are joined. Abnormal scarring here could potentially create breathing compromise from valve collapse. In (A) the lateral crus of the 
LLC is delivered through a marginal incision only without disruption of the scroll area. Whereas, in (B), an intercartilaginous incision was added 
through the scroll area. More incisions were made to deliver the cartilage for slightly better exposure of the LLC. 


The use of these topical agents causes a significant increase in 
vasoconstriction as well as opening of the nasal cavity for better 
visualization, particularly when working on the nasal septum or 
turbinates. They are not absolutely required when performing 
isolated rhinoplasty, where little if any work would be needed on 
the septum or turbinates. Local anesthesia, if properly placed, will 
usually suffice. 

A separate set of instruments for placing and removing nasal 
packs soaked with topical anesthetics should be available during the 
injection phase prior to a full sterile prep and drape. Performing 
intranasal injection with the use of a good light and nasal speculum 
allows for precise placement of local anesthesia intranasally. After 
applying topicals judiciously, local anesthesia is injected first along 
the points of major nerve and vessel entry into the nose, both 
inside and out (Fig. 6.32). It is also injected along the plane just 
above the upper and lower lateral cartilages as well as nasal bones. 
Local anesthesia is also placed along the planned incision line fol- 
lowed by injection along the perichondrium of the septum if septal 
work or harvesting of grafts is indicated. Additional injection can be 
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used along the anterior nasal spine as well as the nasal base if alar 
base reduction Is planned. By injecting prior to the final sterile prep 
and drape, additional time is allowed for adequate vasoconstriction 
to occur before an incision is made. Ideally, 15 min should pass 
following local anesthesia prior to making the initial incision. 


Closed Rhinoplasty 


The term “closed” or “endonasal” rhinoplasty means that there are 
no external incisions on the nose. Obviously, patients would prefer 
not to have a scar on the nose when having aesthetic nasal surgery, 
even though the classic transcolumellar rhinoplasty is rarely objec- 
tionable. The other advantages of the closed rhinoplasty include 
the fact that there may be less swelling due to a decrease in 
lymphatic obstruction as well as decreased loss of support from 
attachments that would have otherwise been severed with an 
open technique. There is no consensus among surgeons that these 
two additional benefits are actually of any significance or, in fact, 
truly beneficial in most situations. However, the external scar is 


AEr beso resections Weir 





Alar base resections are used to narrow an alar base and nostril size. Care must be taken to avoid asymmetry, dehiscence, and 
constriction. This technique is often overused when a large strut would be adequate to narrow the base. However, some patients require even 
additional narrowing such as during orthognathic surgery. The base retention suture shown in the lower photographs is only used in extreme cases. 
Most minor nostril narrowing requires only local skin excision and routine closure. 


avoided and, for some patients, may be a deciding factor in whether 
they have the procedure or not. 

There are many options with regard to the closed technique in 
rhinoplasty. The simplest technique involves a marginal incision 
only to gain access to the upper portion of the upper and lower 
lateral cartilages as well as the nasal bones. Through dissection and 
elevation of tissues and proper retraction, cephalic strips can be 


taken to narrow the nose along with nasal dorsal reduction and 
lateral osteotomies all through this single marginal incision on 
each side. 

Other options include complete transfixion and partial transfix- 
ion of incisions, which can de-project the nose as well as gain 
access to the nasal septum as previously discussed. Transfixion 
incisions can be used when one would like to de-project the nose 
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Fig. 6.3! The complete and partial transfixion incision both extend through the membranous septum but the complete incision extends through 
the medial footpad connections to the caudal cartilaginous septum to de-project the nose. A Killian incision, shown here, is typically used for 
isolated septoplasty access. A partial transfixion incision through the membranous septum for access to the cartilaginous septum and limited 
disruption to tip support. The lower complete transfixion incision can significantly weaken tip support and de-project the nose if desired. 


subtlety but not make major adjustments in the tip cartilages 
themselves. 

Additional intranasal incisions for the closed rhinoplasty include 
an intracartilaginous Incision performed on each side. The intracar- 
tilaginous incision is made just inside the nostril and approximately 
in the middle of the lateral crural cartilages. The incision can be 
made completely through the cartilage in order to narrow the tip 
slightly and cause rotation of the nose. Additionally, the cephalic 
portion of this cartilage can be removed to further narrow the 
nose. Finally, the nasal dorsum can also be approached through 
the intracartilaginous approach. The intracartilaginous approach is 
somewhat more technique sensitive and has limitations on how 
much can be performed related to a tip-plasty without adding an 
additional marginal incision. 

An intercartilaginous incision can also be used for closed rhino- 
plasty. This incision, as implied, is placed between the upper lateral 
cartilages and cephalic edge of the lower crural cartilages. The 
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incision allows easy access to the nasal dorsum. By combining an 
intracartilaginous incision along with a marginal incision, a bipedicle 
flap is created, which can be rotated causing what is considered 
“delivery” of lower lateral cartilages in order to easily and precisely 
remove excessive cephalic portions of the lower lateral cartilages 
along the lateral crural border (Fig. 6.29). 

A Killian incision is commonly used when one would like to 
perform an isolated septoplasty from an intranasal approach, par- 
ticularly when a rhinoplasty is not going to be performed simultane- 
ously. The incision is made on either side of the septum 
approximately 5 mm posterior to the caudal edge of the septum 
to gain access. When performing a closed rhinoplasty, the nasal 
septum can be approached through either the intercartilaginous 
incision as it extends down onto the septum or even a marginal 
incision or intracartilaginous incision that can all be extended onto 
the septum to allow for septal access and harvesting of grafts as 
needed. A rim incision has been classically described and, as the 
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A gauze with a topical vasoconstrictive agent, such as 0.05% oxymetazoline is placed inside the nose immediately prior to injection of 
local anesthesia. The topic can significantly shrink intranasal mucosa but must be limited in volume to prevent problems from tachycardia or even 


flash pulmonary edema. 


name implies, runs just to the inside edge of the alar rim. Access 
can be obtained to all the cartilages and dorsum from this incision; 
however, because of its proximity to the rim, significant alar retrac- 
tion can occur with this incision, which, in most cases, should be 
avoided. A marginal incision is typically a more prudent approach 


and gains the same access as the rim incision but with less risk of 
alar retraction (Fig. 6.28). 

Through any of these incisions, access can be gained with an 
osteotome to the pyriform rim in order to perform the lateral 
or medial osteotomy. However, an additional small incision just 
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over the pyriform rim inside the nose can also be added for 
improved positioning of the osteotome as needed. Finally, incisions 
made in the inferior turbinate are occasionally required for reduc- 
tion of enlarged turbinates during the rhinoplasty. Small punctures 
are made at any point inside the nose to add additional grafts 
such as small plumping grafts over the anterior nasal spine for a 
retracted columella. Incisions just inside the alar rim at the base 
can also be performed to reduce a wide alar base, but are also 
visualized externally and are no longer considered an endonasal 
INCISION., 


Sequencing in Closed Rhinoplasty 
Technique 


Sequencing for closed rhinoplasty, as with an open rhinoplasty, 

depends on what the surgeon hopes to achieve as well as surgeon 

preference. Many sequences have been described and each has 
its pros and cons. The sequence below is for convenience and the 
rationale is described. The following sequence assumes that all 
aspects of the nose may require treatment. If only a tip-plasty is 
required, then many steps can be skipped prior to this portion of 
the procedure. 

A typical sequence for closed rhinoplasty: 

I. Bilateral marginal incisions (marginal incisions are typically 
workhorse incisions that are used on most every rhinoplasty 
and could be converted to an open rhinoplasty if problems 
occurred during the closed technique) 

2. Skeletonization and exposure of the nasal bones and 
cartilages 

3. Dorsal reduction (this is my preference prior to tip-plasty 
because performing this after delicate tip work may cause 
disruption of fine sutures and grafts commonly used in the 
tip) 

4. Septoplasty (the extension of the marginal incision if used 
only, or a Killian incision, or intercartilaginous Incision 
— performed at this point because if grafts are needed they 
are commonly used during the tip-plasty to be performed 
next) 

5. Tip work: 

a. Lateral cephalic strip excision (removal of excess cartilage 
gains additional grafting material ideally performed before 
more delicate tip work or suturing) 

b. Placement of columellar struts along with tip suturing and 
tip grafts 

6. Lateral osteotomies (micropuncture technique is performed 
near the end of the procedure because earlier performance 
prior to tip work could potentially produce unnecessary 
bleeding that would make delicate tip work more 


challenging) 

7. Alar base modification if indicated (this is performed last 
simply because a better idea of proportion can be gained 
after tip work, osteotomies, and following closure of the 
endonasal incisions; closing the alar base incisions prior to 
closure of other endonasal incisions will likely cause tearing at 
the alar base requiring resuturing) 

8. Taping and splinting. 
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Note: Some surgeons choose to perform tip surgery last, fol- 
lowing osteotomies to allow the precise and detailed sutures and 
grafts to not be displaced later. 


Open Rhinoplasty 


An open rhinoplasty or external rhinoplasty is performed to gain 
better access to the nasal skeleton and cartilaginous tissues. As the 
name applies, an external incision is made which is typically trans- 
columellar made in one of several different fashions (Fig. 6.27). A 
stair-step, “V”- or “W"-type incision is commonly used to break 
up the incision and have a much better aesthetic outcome than a 
straight line incision, which should be avoided. The incision should 
be made just at the curvature of the medial crural footpads to hide 
the incision when the patient is looking straight ahead. Incisions 
above or below this level are more conspicuous and can have 
unwanted notching. Meticulous closure of this incision and proper 
placement typically produces an external incision that is rarely 
visible or objectionable to the patient. 

The number one benefit for an open rhinoplasty is complete 
visualization of the cartilages and bony structures that require 
modification. This allows much easier graft placement and a 
better appreciation of what may be required. Also, revision 
rhinoplasty cases often require an open rhinoplasty in order to 
see what has been previously performed and because of 
the severe scarring that can occur on the nose that has been 
operated on multiple times. For teaching purposes, the open 
rhinoplasty helps to clearly demonstrate what technique is 
being performed and precisely where grafts are being placed. 
The challenging nose or over shortened nose can often be 
managed much more easily with an open approach. One must 
remember that by detaching all the tissues and elevating the colu- 
mellar skin itself that care must be taken not to damage the skin as 
it is being retracted. The columellar skin and adjacent vestibular 
skin is often extremely thin, thus rough handling of tissue must 
be avoided. 

For external rhinoplasty, just as in closed rhinoplasty, the 
sequence is by surgeon's preference but must follow at least a 
few guidelines. Depending on what is required for treatment, 
a common sequence for external rhinoplasty can be seen 
below: 

I. Bilateral marginal incisions and transcolumellar incisions 

2. Skeletonization and exposure of the nasal bones and 
cartilages (elevation of the columellar flap can be performed 
before or just after exposure of the lower lateral cartilages 
through the marginal incisions) 

3. Dorsal reduction (this is my preference prior to tip-plasty 
because performing this after delicate tip work may cause 
disruption of fine sutures and grafts commonly used in the 
tip) 

4. Septoplasty (the transdomal approach has excellent access 
and is a definite advantage of the open approach for 
harvesting septal cartilage or performing a difficult septoplasty 
— performed at this point because if grafts are needed 
they are commonly used on the tip-plasty to be 
performed next) 


5. Tip work: 
a. Lateral cephalic strip excision (removal of excess 
cartilage gains additional grafting material and is 
ideally performed before more delicate tip work or 
suturing) 
b. Tip suturing and placement of columellar struts and other 
tip grafts such as shield or batten grafts 

6. Lateral osteotomies (micropuncture technique is performed 
near the end of the procedure because earlier performance 
prior to tip work could potentially produce unnecessary 
bleeding that would make delicate tip work more 
challenging) 

7. Alar base modification if indicated (this is performed last 
simply because a better idea of proportion can be gained 
after tip work and osteotomies and following closure of the 
endonasal incisions; closing the alar base incisions prior to 
closure of other endonasal incisions will likely cause tearing 
at the alar base requiring resuturing) 

8. Taping and splinting. 


Open Rhinoplasty Technique 


INCISIONS 

Following injection of local anesthesia, the open rhinoplasty typi- 
cally starts with a No. I I -blade scalpel to make one of four classic 
type incisions across the columella in a very precise manner to 
allow for the most aesthetic closure and appearance of this single 
external incision (Fig. 6.33). Care must be taken to make sure the 
incision is at the curvature of the medial footpad of the lower lateral 
cartilages to have the best aesthetic result and proper access of the 
lower lateral cartilages. Next, a No. | 5-blade scalpel is used to 
make the marginal incisions which blends into the transcolumellar 
incision. The marginal incisions are classically made with a No. | 5- 
blade scalpel or buffalo knife, must be made to hug the caudal 
margin of the lower lateral cartilages, and can be more challenging 
than one would think. As with many surgical procedures, the 
technique often appears easier to the novice surgeon when watch- 
ing than when actually making the incision. Tips that can help avoid 
problems when making this standard incision include avoidance of 
accidentally cutting the edges of the nasal rim with the edge of the 
No. |5-blade by proper retraction using the middle finger of your 
non-dominant hand and a large 7-mm double skin hook. The 
incision that proceeds from inside the nasal vault just beneath the 
dome is the most difficult area to reach when performing marginal 
incisions. Another technique that helps to reach this area Is by 
twisting the nose with the full finger and the thumb of the non- 
dominant hand to allow easy placement of the No. I| 5-blade high 
in the dome region of the nose. Flipping the caudal edge of the 
lateral crus out with the middle finger of the non-dominant hand 
and the skin hook forces the edge of the cartilage to be visualized 
along with notable change in hair pattern along this area that can 
help the novice rhinoplasty surgeon find the proper incision line. 
Care must also be taken with this incision to avoid nicking the 
cartilage, since the mucosa in this area is extremely thin and 
becomes even thinner over the medial crural cartilages adjacent to 
the transcolumellar incision. 


Flap Elevation (Skeletonization) 


Next, the skeletonization of the nasal cartilages and the bone can 
proceed through the marginal and transcolumellar incision, begin- 
ning with the converse scissors to Initially elevate the mucosa off 
of the lower lateral crural cartilages. A single skin hook is used inside 
the vestibular skin cephalad to the marginal incision, while a double 
skin hook retracts the vestibule of the noses outwardly. Proper use 
of the assistant for counter-retraction is extremely helpful at this 
point. The assistant should hold the single skin hook downward so 
that the surgeon's non-dominant hand can use the double skin 
hook to retract the skin of the alar rim outwardly, while dissecting 
with the converse scissors through the marginal incision and directly 
on top of the lateral crural cartilages leaving minimal tissue on top 
of the cartilage. This is an important part of the dissection so that 
no cartilage is cut accidentally and that a clean dissection can 
proceed immediately on top of the cartilage so dissection proceeds 
near bloodlessly (Fig. 6.34). Following initial dissection on top of 
the lower lateral cartilages and even on top of the nasal dorsum, 
as desired through the marginal incisions further elevation of the 
flap can then proceed via the transcolumellar incision using a very 
small (2-3 mm) double skin hook and converse scissors to com- 
plete the elevation of the flap and skeletonize the nose over the 
tip followed by the nasal dorsum. 

Complete elevation of the nasal flap (skeletonization) is per- 
formed over the nasal tip, upper lateral cartilages, and nasal 
bones, taking care to maintain the surgical field as bloodless as 
possible. Also, tissues must be treated in a delicate manner, par- 
ticularly the skin of the columella during retraction. Dissection Is 
carried laterally only to the extent that it is needed to easily visualize 
the nasal bones and cartilages (Fig. 6.35). Adequate access for 
dorsal reduction or augmentation is created as required while still 
maintaining vital tissue attachment laterally that will help support 
stability of the framework after procedures such as lateral 
osteotomies. 

At this point, the nasal dorsum can be treated with reduction 
or augmentation as deemed appropriate. The majority of nasal 
cases require dorsal reduction versus grafting but misdiagnosis of 
a small saddle nose deformity is a very common problem when 
faced with a challenging diagnostic dilemma patient. Often an under- 
projected nasal tip can make the dorsum appear more prominent 
than it truly is. Assuming that the dorsum is truly indicated for 
reduction, treatment of both the bony and cartilaginous hump is 
usually indicated and may be treated in a number of ways. Most 
commonly, it is easy to begin with rasping of the nasal dorsum if 
the hump is not overly large or with extremely thick bones. If 
adequate reduction can be obtained with rasp use only, it will typi- 
cally be a smoother result than using a Rubin osteotome or other 
form of nasal bony hump reduction. It also becomes easier to see 
the cartilaginous hump that remains following some rasping of a 
small nasal dorsal bony hump. The cartilaginous hump Is addressed, 
which is often more critical when it comes to the aesthetics of the 
nose and can be mistreated easily if the wrong angle is taken when 
reducing this portion of the hump (Fig. 6.36). The hump can be 
reduced by scissor resection through the upper lateral cartilages 
and septum or transected with a No. | 5-blade scalpel. 
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Fig. 6.33 The initial steps for an open rhinoplasty. The initial flap elevation must be made carefully over the delicate medial crural cartilages to 
avoid accidently nicking the cartilage. The cartilages are often only micromillimeters below the skin. Proper but gentle counter-retraction is essential 
for efficient flap elevation. 
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E 
A classic method for exposing (skeletonization) of the lateral crural cartilages (LCC). (A) A single skin hook retracts the tissue in the 
opposite direction of a 10-mm double skin hook at the alar rim. (B) Dissection with converse scissors used in a spreading fashion to cleanly expose 


the LLC without any attached soft tissue. 
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A classic method for exposing (skeletonization) of the nasal bones. (A,B) upper lateral cartilages (ULC), and lower lateral crural cartilages 
(LLCC). Following scissor elevation, (C) a lighted Aufricht retractor and counter-traction helps see tissue higher in the flap. (D) The ULC are 


separated from the dorsal septum for possible spreader graft placement. 
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Fig. 6.36 (A) Initial exposure of upper lateral cartilages (ULC) and the exposure of the anterior septal angle (ASA). (B) Scissors are then used to 


begin resecting the cartilaginous hump from just below the ASA. 


If a large hump is removed with an osteotome, initial cuts 
through the septum, caudally, are performed with No. I 5-blade or 
scissors, followed by placement of the osteotome to remove the 
entire nasal dorsal hump, both cartilaginous and bony, in one 
continuous unit. The Rubin osteotome, which can be used to 
remove a large hump at one time, must be carefully kept at 
the proper angulation to avoid diving deep into the nasal bones 
and should not be tilted to one side or the other, which could 
remove an asymmetric amount of bone or cartilage. Following 
reduction of a bony dorsal hump, the gap (open roof) created by 
separation of the septum and lateral nasal bone must be closed. 
Closing an open roof after dorsal reduction is performed by lateral 
osteotomies (see Fig. 6.10). Medial osteotomies may occasionally 
be required to correct irregular bony segments or in cases of 
extremely thick nasal bones. Typically, the osteotomy is placed near 
the lowest portion of the pyriform rim and extended up toward 
the root of the nose. This is performed in order to medialize the 
nasal bones in a portion of the frontal process of the maxilla in 
order to narrow the upper portion of the nose as well as potentially 
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close an “open roof” deformity created after lowering the nasal 
dorsal hump. 

A lighted Aufricht retractor is very helpful at this point to obtain 
excellent visualization and to see that the appropriate amount of 
bony and cartilaginous hump is removed and that no major irregu- 
larities are present that could cause a problem postoperatively. It 
is also critical to make sure that enough caudal septum Is removed 
off the nasal dorsal hump to avoid unwanted supratip fullness 
postoperatively. The fullness in the supratip region can also be 
created from inadequate tip projection or simply loss of tip support 
following surgery. 


Nasal Tip Procedures 


The nasal tip defines the nose more than any other part and 
continues to changes from childhood to late adulthood (Fig. 6.37). 
The tip has the most complex anatomy and classically requires the 
most detail work during rhinoplasty. Performing tip surgery follow- 
ing dorsal reduction allows more precise suturing techniques and 
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Fig. 6.37 Facial age-related changes in the nose. The nasal tip position is the most notable change. Nasal tip ptosis, as well as enlargement are the 


two most obvious nasal changes that occur with age. 


graft placement without the fear of dislodging it during treatment 
of the dorsum. However, many surgeons prefer to perform tip 
surgery initially, since this is often the key to an aesthetic appearing 
nose and critical for obtaining proper projection and support. 
Regardless of the time during surgery that the tip is manipulated, 
the surgeon must always make sure that adequate support Is 
present in this region prior to final closure. A simple technique for 
verification of tip support is compression of the tip of the nose, 
using gentle finger pressure to see if the tip can be easily com- 
pressed or if it has some evidence of rigidity. Often, Asian and 
African-American patients may be predisposed to poor tip support, 
relatively wide alar bases, and lack of a prominent nasal dorsum 
(Fig. 6.38). 

A columellar strut graft can be placed to add additional support 
to the tip, along with various other grafts such as onlay or batten 
grafts to prevent external valve collapse. In addition to tip support, 
understanding the tripod concept of the lower lateral cartilages is 
a necessity to fabricate a rational treatment plan. The tripod 


concept Is where each of the two lateral crural cartilages acts as its 
own leg of a three-legged table supporting the nasal tip. The third 
leg is made up from the two medial crural cartilages, which are 
normally closely approximated (Fig. 6.39). 

The classic bulbous nasal tip is often addressed with removal 
of a cephalic strip of cartilage along the cephalic edge of the lateral 
crural cartilages (Fig. 6.40). Ideally, 5 mm of residual lateral crural 
cartilage should remain to help prevent external valve collapse or 
significant alar retraction. The 5mm width is a generality for 
average cartilage strength; however, additional thickness may be 
warranted if the cartilage itself is very thin and “floppy” versus very 
thick “rigid” cartilage. Additional support with onlay grafts may 
be required as needed and determined during the surgical proce- 
dure. Cephalic strip excision of cartilage to narrow the bulbous 
nasal tip will also cause some tip rotation. The lack of support 
by removing cartilage in this area can potentially produce problems 
in the internal as well as the external nasal valve, particularly if 
the mucosa Is significantly disrupted in the scroll area between 
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An Asian patient's nose showing a saddle deformity of the dorsum. Extreme lack of nasal tip support is demonstrated. Verification of 
nasal tip support and strengthening as required using strut grafts is critical for superior long-term results in many rhinoplasty patients. 
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Silicone dorsal graft 






Tripod nasal tip 


Fig. 6.39 A columella strut that supports the tip and could potentially rotate it. An onlay graft helps prevent alar retraction, over-rotation, and 
external valve collapse. Onlay grafts are also known as batten grafts, which can be placed above (onlay) or below the lateral crus of the lower 


lateral cartilages to Increase support. 


the upper and lower lateral cartilages. Following removal of 
the cephalic strips, the nasal tip is assessed for symmetry and 
strength prior to proceeding to any additional tip maneuvers as 
indicated. 

Tip support sutures can be placed along with indicated grafting 
prior to final closure. The most delicate portion of the surgery is 
ideally performed immediately prior to closure, to maintain graft 
integrity and proper position. Shield grafts are an example of a 
delicate graft, which is often required to increase tip projection and 
can be used to add tip-defining points in a somewhat amorphous 
nose but must be carved carefully, particularly in a thin-skinned 
patient (Fig. 6.41). Other tip grafts include batten grafts, which are 
classically used in patients with external nasal valve collapse, alar 
retraction, or tip asymmetries such as with cleft lip and palate 
patients (Fig. 6.42). 

Occasionally, columellar struts combined with a modified 
Goldman technique or lateral crural steel procedure are required 
for maximum projection increase. The lateral crural steel proce- 
dure is a modification of the Goldman technique to gain significant 
tip projection, particularly in very boxy noses such as ethnic noses 
that have very thick skin, or cleft lip and palate patients (Fig. 6.43). 
This procedure should not be used routinely because of the 
potential for over-narrowing of the nose but can be a wonderful 


procedure in the broad tip that needs added projection, provided 
support is added using columellar strut septal extension graft. The 
more classic Goldman tip uses the “interrupted” strip and rotation 
of the lateral crura medially but without a strut. This significantly 
narrows the nasal tip and increases tip projection along with 
cephalic rotation but at the cost of potential “pinched” nasal tip look 
over time. Other forms of a “Goldman tip” include transection 
through the dome of each lower lateral cartilage followed by 
transdomal suturing alone to “pinch” the tip together. This can 
narrow the nose in such a way that it may lead to external valve 
collapse later in life, along with a nose that appears excessively 
narrowed. Today, modifications of the classic Goldman tip by using 
struts and maintaining tip-defining points help maintain tip support 
and prevent external valve collapse. 


Septal Harvesting and Support 


Septal cartilage is an excellent source of cartilage for grafting to the 
nose during rhinoplasty. It can be approached through a closed 
Killian incision via an open transdomal incision during open rhino- 
plasty for easy access. In an open approach, a mucoperichondrial 
flap is elevated on either side of the septal cartilages and can be 
extended over the vomer and perpendicular plate of the ethmoid, 
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The classic excision of a cephalic strip of lower lateral cartilage. (A-C) Average marking for excision. (D—F) Elevation of the strip while 
taking care to leave mucoperichondrium and intranasal mucosa intact. If indicated for strength, the strip can be added back to the caudal edge 


(lower right) for support while still narrowing and rotating the tip itself. 


as required. Columellar struts are suitably attained from a portion 
of the quadrangular cartilage of the septum if it is relatively straight, 
leaving approximately | cm of residual septum for support both 
along the dorsum as well as caudally (Fig. 6.44). The caudal edge 
of the nasal septum can be resected more aggressively if it is 
crooked or deflected off the maxillary crest; however, this must be 
replaced by a suitable strut graft for support of the nasal tip. 
Excessive caudal septum, in cases such as a hanging columella, can 
be trimmed to improve the nasolabial angle as well as shorten the 
elongated columella. When trimming caudal septum, a curved 
excision is made as opposed to a straight line, to create a pleasing 
infratip break and not a harsh straight line (Fig. 6.45). 

The septum must be thought of as part of the nasal tip. It has 
a profound impact on the tip position and support. Cases of 
extremely short nose may require excessive septal lengthening as 
well using bar grafts (Fig. 6.45). 
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Major Tip Support Categories 


l. 
2. 


4. 


Lower lateral cartilage size, thickness, shape, and strength 
Attachment of the medial crural footpads to the caudal 
septum 

Scroll attachments of the cephalic lower lateral cartilages 
attached to the caudal edge of the upper lateral cartilages 
Caudal septum and it lower lateral cartilage tip attachments. 


Minor Nasal Tip Support Categories 


ou R WN >= 


Dorsal cartilaginous septum 

Interdomal ligament 

Skin attachment to lower lateral cartilages 
Anterior nasal spine 

Membranous septum and attachments 
Lower lateral sesamoid cartilages. 
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A shield graft can aid in nasal tip projection and creation of tip-defining points. Care must be taken to carve and secure shield grafts 
precisely, particularly in patients with thin skin. The patient shown had |3 previous operations by multiple surgeons. Her tip was solid fibrosis and 
required all new cartilage including batten grafts, caudal extension strut graft (CEG), and shield graft. 
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Fig. 6.42 View from the nasal base demonstrates external nasal valve collapse and correction using a batten (onlay type) cartilage graft vs an 
internal batten graft. Auricular conchal bowl cartilage is a great source for batten grafts due to its slight curvature but rib cartilage may be required 
for difficult cases such as cleft patients and can be trimmed to have a convex curve as required. 


Dorsal Hump Reduction and 
Osteotomies 


Reduction of a dorsal hump is one of the most common maneuvers 
performed during a rhinoplasty. This can be done via an internal 
or external rhinoplasty. Patients often come in requesting removal 
of a dorsal hump only. Often, removal of a hump only may cause 
problems with proportion if additional procedures are not accom- 
plished to keep the tip and sides of the nose looking evenly pro- 
portioned with a new straight profile. 

The nasal dorsal hump is made from both the nasal bones and 
the upper lateral cartilages. There can be dorsal humps that are 
variable in cartilage percentage versus bone for each individual 
patient. Humps made from short nasal bones and long upper 
lateral cartilages are more at risk for internal nasal valve collapse. 
The peak of the dorsal hump is at rhinion where the nasal bones 
and upper lateral cartilages join. The skin is often thin but mobile 
over rhinion (see Fig. 6.16). 

When treating the nasal dorsal hump, the most common 
mistake is inadequate removal of cartilaginous hump at the caudal 
end of the nasal dorsum. The next most common problem is 
irregularities created by lateral osteotomies to close an “open roof” 
deformity. Care must be taken to avoid the major complications, 
particularly ones that would produce breathing compromise or 
obvious aesthetic deformities. One must remember that by making 
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the nasal dorsal hump smaller, it is likely that the sides of the nose 
will also require narrowing, potentially compromising airflow. 

A small hump can be addressed with rasping of the bony nasal 
dorsum and careful resection of the cartilaginous hump using a 
scalpel or scissor. The approach to the nasal dorsum may be 
through a marginal incision or an intercartilaginous Incision. 
Whether to rasp down the bony nasal dorsum or use an osteo- 
tome depends on the size of the nasal dorsum and the thickness 
of the nasal bones. Occasionally, the nasal bones are so thick and 
dense at the nasal root that a drill is required to reduce the dense 
bone (Fig. 6.46). This may be needed in cases of an extremely 
obtuse nasofrontal angle to carefully reduce this angle. 

On average, a standard nasal dorsal hump or small nasal hump 
can be rasped initially followed by direct vision resection of the 
cartilaginous portion of the hump. Typically, this will leave a small 
open roof deformity, where there is separation of the nasal bones 
and upper lateral cartilages on each side of the septum that requires 
closure via osteotomies. The lateral osteotomy (most common) 
extends from a position low on the pyriform rim up to the level 
of the medial canthus. This is performed to in-fracture the nasal 
process of the maxilla along with the upper portion of the nasal 
bones just below the nasofrontal suture line. The osteotome can 
be placed through a marginal incision or a new incision just inside 
the nasal cavity along the pyriform rim where a 2- to 4-mm 
osteotome is used to make sequential small perforations in the 
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Fig. 6.43 A lateral crural steal procedure and a septal extension strut graft. The discontinuous strip of lateral crural cartilage (LCC) is rotated 
medially to increase projection. A strut is secured between the crural cartilage for added support. This is an aggressive technique and used in 
thick-skinned individuals who need major tip projection and narrowing. The illustrations demonstrate the classic nasal aesthetic issues involved for a 
patient with a unilateral cleft lip and palate. Paired upper lateral cartilages (shown in blue) have asymmetric caudal elongation of the cartilage on the 


cleft side requiring major support. 


nasal process of the maxillary bone up through the nasal bone, 
level with the medial canthus in the average patient (Fig. 6.47). 

Finger pressure is then used to complete the osteotomy by 
medializing the bone and closing an open roof deformity that is 
commonly created by reduction of a nasal dorsal hump. 

In the case of an extremely wide nose, difficult anatomy 
or irregular fractures, medial osteotomies are occasionally required 
to improve the aesthetics and have a more favorable fracture line 
(Fig. 6.48), 

The type of osteotomy performed laterally is debatable; 
however, a sliding osteotomy with a Nelivert osteotome is easily 
learned by the beginner, but is fraught with problems such as 


collapse of the nasal bones and potential major tearing of the 
mucosa, despite a tissue guard on one side of the instrument. 
Because of the nature of the osteotome sliding through tissue and 
bone, the mucosa could easily tear along with creation of major 
bony displacement. Ideally, a small 2- to 3-mm micro-osteotome 
can be used in a perforating fashion along the planned osteotomy 
line followed by finger pressure to complete lateral osteotomies 
with often less tissue damage and less bleeding (Fig. 6.48). 

The cartilaginous dorsal hump is removed following dorsal bone 
rasping In an average size dorsal hump. If a large nasal dorsal hump 
exists, the cartilaginous hump is then removed prior to bony hump 

Text continued on p. 364 
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(A,B) The quadrangular cartilage is exposed through a transdomal open approach. (C) | cm of support dorsally and caudally is left 
behind, whereas residual cartilage can safely be used for grafting. (D) The harvested quadrangular cartilage (X) is shown being added to the caudal 
septum (Y) as a strut. (E) The caudal septum is often found completely curved off to one side of the maxillary crest. 
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Fig. 6.45 (A) The quadrangular cartilage is exposed and a section prepared for harvesting, leaving behind at least | cm of support dorsally and 
caudally. (B,C) An aggressive treatment for a severely short nose. The dorsal septum can be lengthened by cutting into it and advancing it caudally. 
The new position is maintained by a dorsal strut of stacked cartilage suture on each side (C) of the original dorsal septum to increase its length. The 
case is a 20-year-old female patient before and | month after an open septorhinoplasty. The nose was lengthened by separating the anterior 
septum and advancing it caudally. A “bar-type” graft was used to span the defect and maintain caudal displacement of the septum and de-rotate. 
Excess caudal septum was trimmed and batten grafts placed. 
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Dense bone from a large nasal hump (A,B) occasionally requires removal using a rotary drill, such as in patients with very obtuse 
nasofrontal angles. A Rubin osteotome (C) can also be used to remove a large, thick dorsal hump. (D) Lowering a high radix can be challenging 
due to dense bone in this area. 
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(A) Placement of an osteotome via a marginal incision, while in (B) the osteotome is directly placed through mucosa over the pyriform 
rim. (C-E) Lateral osteotomies performed intraorally during orthognathic surgery. (F) Osteotomies are made through an alar base (Weir) resection 
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. 6.48 A micropuncture (2—3 mm chisel) lateral osteotomy technique. The osteotomy begins low but above the base of the pyriform rim, and 


extends to a level just below the nasofrontal suture line. The angulation of the osteotome (using the leading edge) shown is critical to keep it 
positioned well for a clean, smooth cut in the bone. A classic “sliding” or “continuous” lateral osteotomy is performed using an osteotome (Neivert) 
with a blunted guide to protect soft tissue. A lateral plus medial osteotomy may be needed for exceedingly wide nasal bones as demonstrated on 


the cleft palate patient shown here. 


removal using a Rubin osteotome. The cartilaginous portion of the 
hump is initially incised caudally followed by placement of the Rubin 
osteotome from below into the slot created just below the anterior 
septal angle. The osteotome must be kept at a perfect angulation 
to avoid asymmetric removal of cartilaginous or bony dorsum. The 
osteotome, when extending cephalically, must proceed slowly to 
avoid plunging of the osteotome deep at the root of the nose 
where over-resection would create a significant deformity requir- 
ing grafting. 

Lowering a dorsal hump creates a flattened pyramid structure 
from the basal view and lateral osteotomies close this open roof 
deformity and narrow it to produce a more pleasing pyramidal 
appearance. Some patients with extremely wide upper laterally 
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cartilages and nasal bones need major narrowing requiring oste- 
otomies and upper lateral cartilage trimming (Fig. 6.49). 

Asymmetries in the nose, particularly ones caused by nasal bone 
asymmetry, can be improved with the osteotomies. Patients with 
previous fractures typically require lateral osteotomies to straighten 
their nose. The position of the nasal frontal angle at radix is also 
something that must be considered when reducing the hump. 
Changing the height of the radix either higher or lower than the 
medial canthus level will appear abnormal postoperatively. 

While bony hump removal is one of the most common maneu- 
vers requested by patients for rhinoplasty, care must be taken to 
avoid over-resection and the creation of irregularities. Occasionally, 
a small hump can be rasped down and trimmed without the need 
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Fig. 6.49 A 24-year-old female patient before and 3 years after an open rhinoplasty. Tip narrowing is performed with excision of cephalic strips of 
lower lateral cartilage, strut placement, and transdomal suturing. The middle-third is drastically narrowed by trimming upper lateral cartilages and 
with both lateral and medial osteotomies. Horizontal sutures across the dorsum to the upper lateral cartilages were used to help prevent internal 


nasal valve collapse. 


for osteotomies. Patients with large nasal dorsal humps and a very 
high narrow nasal vault are more at risk for internal nasal valve 
collapse because of further narrowing of the angulation from upper 
lateral cartilages to the septum. Dorsal hump resection and oste- 
otomies in this particular subclass of patient may actually require 
simultaneous cartilaginous spreader grafts to prevent unwanted 
breathing problems in the future (Fig. 6.50). 

Transdorsal mattress sutures in the upper lateral cartilages may 
also help maintain internal valve integrity. The goal for removal of 
a nasal dorsal hump should be not only removal of the hump but 
to create a very pleasing overall outline of the nose with good 
proportions (Fig. 6.51). Patients with a limited hump but overall 
good structure can benefit from a more limited procedure and still 
have long-lasting results (Fig. 6.52). A lighted retractor is invaluable 
for discovering irregularities that may be created during reduction 
of the nasal dorsal hump. Control of the nasal tip must be consid- 
ered following hump reduction, even if with simply tip suturing 
alone (Fig. 6.53). 


Tip suturing techniques at the dome can Increase projection and 
control rotational vectors (Fig. 6.54). 

Removal of a dorsal hump can cause unwanted tip over-rotation 
and occasionally a columellar strut is required for patients who have 
a hump and tip ptosis preoperatively. Extreme tip ptosis such as In 
cases of bilateral cleft lip and palate can give the illusion of a big 
dorsal hump when the patient actually needs extreme tip augmen- 
tation, often using rib cartilage (Fig. 6.55). 


Alar Base Reduction 


If alar base narrowing is required, it should be performed after 
performing osteotomies and closure of the intranasal incisions. 
Closure of Weir-type alar base suture would tear easily if they 
were to be closed prior to major retraction for intranasal manipula- 
tion. A common method for reducing a wide alar base with large 
nostril diameters is to remove a small section of skin and mucosa 

Text continued on p. 372 
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Fi Spreader grafts were fabricated from septal cartilage and temporarily held in place by 25-gauge needles to aid in suture plication. The 
grafts are placed between the septum and upper lateral cartilages to correct or prevent internal nasal valve collapse. 
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Fig. 6.5! A 53-year-old male patient before and 2 years after an open septorhinoplasty. A large nasal dorsal hump was reduced. A strut was 
placed for tip refinement and support following resection of a large amount of surrounding cartilage. Alar batten grafts were required to prevent 
external valve collapse and to obtain a pyramidal tip shape vs a “pinched” appearance following cephalad reduction of cartilages. The anterior strut 
was also required following removal of significant deviated septal cartilage near the tip and base. 
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(A-C) A 38-year-old white female, | year and 5 years following an open rhinoplasty. Her dorsal hump was reduced along with tip 
narrowing by way of basic cephalic strip excision. She maintained good tip projection over the years using tip suturing techniques alone and no 
additional grafting or strut placement. (D,E) A 57-year-old with the same procedure 5 years postoperatively, with a stable result. 
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Fig. 6.53 Classic tip suturing techniques with needles (A) to temporarily stabilize position and initial suturing of the medial crura (B). Individual 
m dond sutures (C) can maintain tip-defining points. (D) Needles can be used to stabilize cartilages for suturing. The divergence in the tip- 
defining points shown in (E) is narrowed with a horizontal mattress suture across both domes (F). 
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A 27-year-old female before (A,C) and | year after (B,D) open rhinoplasty. (E) A columellar strut was used after reducing the bulbous 
tip by excising 4 mm-wide cephalic strips from the lateral crural cartilages. Patients that have dorsal humps and tip ptosis benefit from additional tip 
support to maintain adequate tip projection over time. The 25-gauge needles can be used to temporarily hold the strut in position during suture 
plication, as shown (inset). 
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5 
A 21-year-old male with bilateral cleft lip and palate before and 2 years following rhinoplasty, using a large piece of rib cartilage as a 


septal extension graft. A curved rib cartilage was used for large batten onlay grafts plus pyriform onlay rim grafting using thick cartilage and screw 
fixation. Cephalic cartilage strip excision, tip suturing, and lateral osteotomies were also performed. 
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Alar flare reduction (Weir-type resections) can be performed in patients with disproportionately wide ala and nasal base. Brown 
Adson-type forceps are helpful to excise symmetric amounts of tissue bilaterally, as shown. After resection, a trans alar base suture may be placed if 
indicated prior to skin closure. Alar base narrowing can produced additional tip projection and improved nasal tip—base proportion for the 
appropriate patient. The patient shown had a unilateral cleft requiring not only Weir-type alar base resections but also batten grafts and a large strut. 


just inside the nasal seal inferiorly and laterally but that does 
not extend laterally into the alar crease where it would be visible 
(Fig. 6.56). 

This is often very sebaceous skin that tends not to heal as well 
as thinner skin of the nose, and must be closed in layers with 
sutures that last at least 2 weeks, to avoid dehiscence in the incision 
sites. To avoid asymmetric excision, Adson-type forceps can be 
used to hold the position for excision and a No.|5-blade cut out 
performed on each side of the retractor in equal distances. Simply 
“eye balling” the excision will often lead to asymmetric nostril size 
and the need for revision. An alar base suture across the entire 
nasal base can further support narrowing of the nose and help 
prevent dehiscence as well as postoperative widening during 
smiling. The narrowing of the nasal base can increase tip projection 
alone, but can be very significant when combined with tip grafts 
or tip suturing techniques (Fig. 6.57). 
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However, care must be taken to avoid over-resection of the 
nasal base, which can be difficult to correct and is very deforming. 
The result from over-narrowing the nasal base is similar to a cleft 
lip and palate patient with major tip and nostril collapse (Fig. 6.58). 
Cleft patients have poor septal cartilage and often require better 
quality cartilage from sources such as the ear or rib. 


Closure of the internal marginal incisions can be closed using 
interrupted or running resorbable sutures such as 5-0 plain gut. An 
external transcolumellar incision typically heals much better by 
using a few interrupted 5-0 Prolene or nylon sutures that can be 
removed at | week postoperatively when the splint is taken off. 
Care must be taken to pass the needle through mucosa only for 





Cross cuts to weaken rigid domal 
cartilage before tip suturing 





Fig. 6.57 A 50-year-old male patient before and | year after an open rhinoplasty. A dorsal hump was reduced along with reduction of excess 
caudal septum. Cephalic strip cartilage excision was performed on lower lateral crural cartilages. Transdomal suturing was used after cross-cuts 
made (where cartilage was thick and firm) at the dome to narrow the tip, as well as increase tip projection. Caudal septum was trimmed and 
medial crura sutured to the residual septum more cephalically. Alar base excision is used to narrow a wide base width and nostril size. 


intranasal incisions without accidently piercing lower lateral carti- 
lages or grafts, which may cause asymmetries or alar rim abnor- 
malities. A transseptal suture using a straight needle with 4-0 plain 
gut can be used if the septal mucosa is elevated. The transseptal 
mattress suture helps to close dead space and prevent septal 
hematoma. Alar base incisions, if used, are closed last to prevent 
tearing during nasal manipulation from intranasal incision closure. 
The alar base has sebaceous tissue that heals closely and can easily 
have sutures extrude early with wound dehiscence. Therefore, the 
alar base should be closed in layers with sturdy suture such as 4-0 
Monocryl. Following final incision closure, the nose is suctioned as 
well as the oropharynx for any residual blood. The nose is dried 
and prepped with Tincture of Benzoin or Mastisol to allow initial 
tape dressing using brown micropore paper tape. This is followed 
by placement of an external nasal splint with either a moldable 
aluminum-type splint or a heat-molded thermoplastic splint to 
maintain good position of the bones following osteotomy as well 
as decrease postoperative edema (Fig. 6.59). 

Typically, the patient wears the nasal splint for | week prior to 
removal. 


Postoperative Care 


Rhinoplasty is an outpatient surgery in the vast majority of cases 
and the patient should be given detailed written and oral 


instructions for care to help avoid problems. Ideally, the patient 
should be seen at postoperative day | and at | week after surgery. 
The | day after surgery appointment can be used to review again 
What was done, what to do over the next week, and to ensure 
the patient has no acute complications such as active hemorrhage 
or septal hematoma. Many surgeons choose to wait | week for 
the first follow-up appointment. 

During the first postoperative week, the patient is instructed to 
elevate their head 30-45 degrees, rather than lying flat. Elevation 
decreases edema and reduces the chance of epistasis by lowering 
venous pressure in the face. Ideally, the patient should use ice or 
baggies with frozen green peas over their eyes and nasal bridge as 
much as possible for the first 48-72 h. The patient is told to apply 
antibiotic ointment with a cotton-tip applicator inside their nose 
twice a day for the first week (the ointment is beneficial as a 
moisturizing agent as well as being antibacterial). The patient should 
also use saline nasal spray as often as they desire to help flush the 
nose of debris and to keep it moist. Use of vasoconstrictive nasal 
sprays such as Afrin is discouraged during recovery, to prevent the 
rebound vasodilatory effect. Diluted hydrogen peroxide (50% 
water, 50% peroxide) is allowed on a cotton-tip applicator to help 
clean the inside of the nose during the first week. Nose blowing 
is prohibited for at least 3 weeks, but the patient can sniffle as much 
as they like. The external sutures and the nasal splint are carefully 
removed at the |-week postoperative appointment. Most patients 
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A |7-year-old female with a history of bilateral cleft lip and palate is shown before and 4 months after open rhinoplasty. Rib cartilage was 
used for a caudal extension graft, pyriform rim grafts, and large batten grafts. The batten onlay grafts were good for this patient due to her severe 


alar retraction in addition to flattening of her alar rims. 


are seen again at 6 weeks postoperatively and photographs are 
taken. 


Hematoma 


Fortunately, the chance of a postoperative hematoma from rhino- 
plasty is <| %. By far, the most common area to form a hematoma 
after a septorhinoplasty is the septum. An obvious septal hematoma 
requires evacuation immediately. Leaving the hematoma to resorb 
can cause necrosis of the supporting cartilage of the nose and 
produce problems such as septal perforation or a saddle nose 
deformity (Fig. 6.60). 

The use of transseptal resorbable mattress sutures (straight 
double arm needle with 4-0 plain gut) will decrease the rate of 
septal hematoma by closing the dead space from septal mucosal 
elevation, 
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Bleeding 

Severe intraoperative bleeding is rare if no bleeding disorder exists 
and assuming good local anesthesia with vasoconstriction is 
achieved. The blood supply to the nose and septum, as discussed 
above, is excellent and should be well understood in case excessive 
bleeding does occur during surgery. Most of the time, isolated 
areas of excess bleeding can be well controlled with meticulous 
electrocautery and/or temporary pressure, with gauze soaked with 
a small amount of |% phenylephrine. Staying in the correct dis- 
section plane, immediately opposed to cartilage and bone, will help 
maintain a near bloodless dissection. The most likely time for 
unwanted bleeding is during lateral osteotomies. A careful micro- 
puncture technique can help lower the risk of excessive bleeding 
during this procedure, which is performed near the end of most 
rhinoplasties. The patient should be instructed to avoid aspirin, 
other nonsteroidal anti-inflammatory drugs, vitamin E, many herbal 
medications, garlic, fish oils, ginkgo biloba, and other mediations 





(A) Initial taping of the nose following rhinoplasty. Tincture of Benzoin or Mastisol can be applied to the skin first to allow the tape to 
remain in place for | week, even when getting wet. A thermoplastic nasal splint is molded (B) while warm. The edges should only extend to the 


nasofacial groove, nasion, and the supratip break. 


that many increase bleeding for 10-14 days prior to surgery. 
Avoidance of these medications, perfect technique, postoperative 
head elevation, and cold compresses will all help decrease the 
chance of unwanted bleeding and also limit the amount of post- 
operative ecchymosis. 

Excessive postoperative bleeding (2—-4% chance) may occur 
when the patient's heart rate and blood pressure elevate and Is 
the reason they should be instructed to avoid vigorous activities 
during the first week. Also, increased venous pressure in the head 
and neck from Valsalva maneuvers (e.g., coughing or straining) or 
bending over at the waist, will increase the chance of postoperative 
epistasis. Even if no active bleeding occurs, ecchymosis can be 
more significant (Fig. 6.61). 

Should epistasis occur while the patient is at home, they can 
initially attempt ice, elevation, and relaxation (to lower heart rate 
and blood pressure). Persistent or severe bleeding should be 
evaluated immediately and treated appropriately. Kiesselbach’s 
plexus along the lower anterior septum (see Fig. 6.6) is a common 
area for nosebleeds and may require electrocautery for persistent 
hemorrhage. Posterior nasal bleeding can be controlled with 
packing (gauze or balloon). On a rare occasion, severe posterior 
bleeding not controlled by local measures may require radiographic 
evaluation and possible thrombolic obliteration. One should keep 
in mind that extremely severe episodic epistasis more than | 


month following nasal surgery may be a sign of an arteriovenous 
malformation and requires an appropriate workup. 


Infection 


Fortunately, due to the wonderful blood supply in the nose, infec- 
tions from rhinoplasty are extremely rare (<!% for even minor 
infections). Severe infections requiring IV treatment or hospitaliza- 
tion are even rarer. Still, change in mental status, high fevers, 
and periorbital erythema must be treated aggressively and com- 
puted tomography evaluation initiated due to the proximity of the 
brain and orbit. Unusual infections appearing in patients with fea- 
tures of BDD should elicit at least some degree of suspicion for 
self-inflicted contamination, either purposeful or from obsessive 
picking and internal manipulation. 

Minor infections may be seen as early as | week postopera- 
tively or several years later, and are commonly associated with 
exposed permanent sutures or grafting material. Retained mucous 
plugs are another cause of a subjective foul smell by the patient. 
If purulence is present, drainage and culture should be obtained. 
Most foreign body infections present as minor erythema, pain, 
or a bad smell. Exposed suture or graft material should be 
removed immediately (often using local anesthesia only). The 
most common organisms are from Staphylococcus, Streptococcus, 
or Haemophilus. Pseudomonas or Actinomyces may on rare 
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A 39-year-old male patient before and 2 years after an open rhinoplasty and septoplasty. The patient had a history of severe nasal 
trauma with resulting severe septal deviation and saddle nose deformity. Minimal adequate useable straight septal cartilage was present for dorsal 
augmentation; therefore, a standard silicone dorsal onlay graft was used to correct this patient's saddle nose deformity. Rib can also be used but 
must be carved meticulously and has potential to warp over time. The patient also had alar base reduction. 


occasion be seen. In addition to oral antibiotics (first-generation 
cephalosporins as first-line treatment), topical Bactroban ointment 
can be applied inside the nose twice a day. As many as 15% of 
the population are colonized with methicillin-resistant Staphylococ- 
cus aureus (MRSA). In general, most infections are minor but 
must be treated because they are from something that was used 
inside the nose such as suture or grafting material. Meticulous 
placement of all grafts and permanent suture with excellent tissue 
coverage will help limit the occasional postoperative minor 
infection. 


Graft Exposure or Wound Breakdown 


Cartilage, bone, soft tissue, or synthetic grafts can all potentially 
become exposed or extrude from the nose. They can also be the 
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source of a chronic or acute infection. Therefore, it is important 
to use grafts that are not only well contoured but also fixated well. 
As with any graft, mobility during the early phase of healing is asking 
for problems. The need for quality soft tissue coverage with a 
robust blood supply is also critical for success of a graft and to 
prevent future exposure or wound breakdown. This is one of the 
main reasons that the multioperated nose has so many problems. 
Fibrosis, thinning soft tissue coverage, and a decreased blood 
supply from previous surgeries greatly increases the risk for future 
wound problems and graft exposure. Synthetic grafts such as sili- 
cone dorsal onlay grafts have a theoretic increase in exposure rate 
over time. A solid silicone implant will form a peri-implant capsule 
but is not incorporated into the soft tissue or blood supply like an 
autologous graft. However, even autologous grafts such as cartilage 





Fig. 6.6! A |-week postoperative appearance following rhinoplasty 
with lateral osteotomies. Cold compresses and head elevation can help 
decrease bruising, but despite best efforts, this amount of ecchymosis 
can be normal. 


can occasionally act in a similar way to synthetics and never become 
truly “incorporated” into the nose and merely function as a foreign 
body that is well tolerated. 

Treatment and prevention of graft and wound problems involve 
prompt removal of exposed grafts and careful placement with good 
stability and tissue coverage. Autologous dorsal and tip grafts must 
be carved meticulously to prevent irregular edges from creating 
damage and atrophy to the soft tissue nasal drape both inside the 
nose and out (Fig. 6.62). 

Synthetic nasal grafts do not have a great reputation in the USA, 
unlike Asia, but do offer a perfectly smooth design that can work 
well if stabilized early and adequate soft tissue coverage Is ensured. 
Rhinoplasty is truly a cosmetic surgery, where every millimeter 
counts, particularly on the thin-skinned patient. Even final closure 
in hidden intranasal regions must be scrupulous to prevent irregular 
scarring, graft exposure, or wound breakdown. 


Prolonged Postoperative Edema 


Edema is to be expected and the patient should be warned of the 
typical amount of swelling. The patient must also understand that 
changes to the nose, along with some subtle shrinkage may occur 
microscopically for up to a year. However, there are some cases 
where postoperative edema may be prolonged and even has the 
potential for permanent fullness if not treated. The classic area for 
unwanted prolonged edema is in the supratip area of the nose. 
True abnormal edema here can persist occasionally and lead to 
permanent fibrosis and unwanted fullness. The key is to make sure 
the region is actually edema and not simply a structural flaw. If 
inadequate tip projection was accomplished or the anterior septal 
angle left too high, then the structural problem may actually require 
revision surgery later. But, if the supratip area is merely boggy with 
edema it can be treated with injections of steroid (Kenalog) 
and/or fluorouracil (SFU). The injection should be only a few drops 
and ideally not given until 3 months postoperatively but can 
occasionally be used cautiously at | month. One example of a 
dosage we use is a mix of 0.1 cc of 10% Kenalog with 0.1 cc of 
SFU. Again, only a few drops are placed and only to obvious 


edema in the supratip region where the skin is typically thickest. 
Gentle massage of the nose and postoperative edema can be 
performed by the patient after | month. The focus is on the fact 
that it is normal for some edema and the patient must allow 
adequate time to pass. 


Irregularities, Asymmetries, and Depressions 


The patient who returns after months or even years with com- 
plaints of unwanted aesthetic problems such as irregularities, 
asymmetries, depressions, or other problems are a diagnostic and 
treatment dilemma. The rate of revision rhinoplasty surgery has 
been quoted at various percentages but is often relatively high 
compared with other cosmetic procedures. Because the nose Is 
an isolated organ in the middle of one’s face, even minor problems 
are noticed and objectionable to a patient. Ideally, a non-surgical 
treatment should be considered if the function of the nose Is good 
and if the existing problems are fairly minor. Revision surgery after 
rhinoplasty can be very challenging and entire books have been 
dedicated to this topic. 

Today, soft tissue fillers such as hyaluronic acid fillers Juvederm 
or Restylane) require no allergy testing and can last up to | year. 
These fillers are easy to use and offer an alternative to revision 
nasal surgery in a very large number of cases. For example, depres- 
sions near the dorsum are easily filled with a very few drops of the 
injectables (Fig. 6.63). 

Even inadequate tip projection can be improved with careful 
use of fillers. Certain asymmetries may be improved using inject- 
able fillers. If a depression or inadequate fullness on one side Is 
creating the asymmetric appearance, then filling the void will also 
improve the symmetry. There are also a few “off label” permanent 
fillers on the market, such as Silikon 1000 by Alcon, which could 
be used similarly to the temporary fillers. A microdroplet technique 
with very small aliquots must be used to prevent overfill or super- 
ficial placement. Smaller dosages are also recommended and 
repeated only as required, with a minimum of | month between 
patient visits. Granulomas have been known to form from con- 
taminated silicone products or from large volumes. The temporary 
hyaluronic acid fillers offer a nice trial period before using a per- 
manent injectable and are reversible by using hyaluronidase if the 
patient does not like the result. 

Persistent hard (cartilage or bone) excesses usually require 
surgical removal. Osteotomies are a common culprit for irregulari- 
ties. Some worry that the lacrimal system could even be damaged 
by lateral osteotomies. However, the lacrimal sac is well protected 
if the osteotome does not drift extremely far laterally near the eye 
(Fig. 6.64). 

Aesthetic problems that are accompanied by functional prob- 
lems, such as compromised breathing, almost always require 
revision surgery with grafting-type procedures. External or internal 
nasal valve collapse is the most common of these conditions. 
External nasal valve collapse usually requires placement of alar, 
onlay, or batten-type cartilage grafts to reinforce the lateral wall of 
the nasal tip (Fig. 6.65). 

Auricular cartilage grafts from the conchal bowl make ideal 
material for correction of external valve collapse because of the 
slight convex curvature that helps keep the ala from collapsing 
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A 34-year-old Asian female before and 2 years after placement of a silicone “Capriotti”-type implant (also known as a style 7) that 
augments the dorsum, as well as tip and columella. Adding the tip and columella made of silicone greatly increases exposure risk. Rib harvest shown 
is from the cartilaginous attachment to the sternum and level with the patient's inframammary fold. 
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Fig. 6.63 (A) A young female patient is shown pre-rhinoplasty on the far left where she has a dorsal hump, over-projected tip, and over- 
prominent anterior nasal spine (ANS). (B) The same patient | month postoperatively, with a nice reduction of the over-projected tip and anterior 
nasal spine, but slightly depressed mid-dorsum. (C) A photograph taken only 5 min after 0.1 cc of a common injectable filler was used to improve 


the subtle depression along the dorsum. 





Lateral osteotomy 





Fig. 6.64 Fortunately, the lacrimal sac is relatively well protected from 
injury from a classic lateral osteotomy. Osteotomes still must be used 
carefully near the medial canthus and must remain medial to the 
canthus at this level. 


inward. Internal nasal valve collapse typically requires cartilaginous 
spreader grafts placed between the septum and the upper lateral 
cartilages. Straight septal cartilage is an ideal source for spreader 
grafts because of the flat shape that Is easily carved. There have 
been some reports of correction of internal valve collapse by 
nonsurgical methods using various injectable fillers. Major loss of 


tip support is an indication for surgical revision using strut grafts. 
When patients have suffered terrible fibrosis and major tip collapse 
from many surgeries, rib grafting may be needed for adequate 
strength and size to correct a very challenging situation. 


Conclusion 


Cosmetic rhinoplasty requires commitment to continued learning 
and improvement over a surgeon's entire career. It Is a surgery 
that deals in millimeters and mistakes, which regrettably may not 
be obvious until years later. Also, there is certainly no dogmatic 
method that works for all noses; nevertheless, it is imperative to 
have a systematic method for evaluating the nose and treatment 
planning. An isolated chapter dedicated to rhinoplasty is an over- 
view only and additional reading over a lifetime is essential for 
obtaining consistent results. This chapter hopefully will help you 
get a general understanding of classic rhinoplasty and presents 
logical treatment options. 

Changing a deformity in the middle of a person's face that has 
troubled them emotionally for years can be life-changing for the 
patient and thrilling for the surgeon. A thorough understanding of 
nasal anatomy is paramount to appreciate the minutiae of rhino- 
plasty surgery. Furthermore, achieving a harmonious nose that is 
proportionate to its own subunits and the rest of the face Is key 
for great results in rhinoplasty. 

Rhinoplasty may be the most complex and challenging cosmetic 
procedure, yet it can be one of the most rewarding. Mastering a 
challenging procedure such as rhinoplasty undoubtedly takes 
decades of continued learning. There is a story of an Italian surgeon 
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A 27-year-old female with history of a unilateral cleft lip and palate is shown before and 2 years following rhinoplasty plus permanent lip 
augmentation. Rib cartilage was harvested and used as a large midline strut, two large batten grafts (L>R), along with a left pyriform onlay rim graft. 
The patient also required an inward skin flap of the left ala to help match the height of the nostrils. Extremely sturdy batten grafts placed either 
above or below the lower lateral cartilages (LLC) are often required for external valve collapse correction. 


who reportedly performed 30,000 rhinoplasties over his lifetime. 
Yet, when asked by a peer how many he would like to perform 
over again if he had the chance, his answer was, ‘All of them but 
two!” This statement sums up a career in rhinoplasty. Endeavoring 
to create the perfect nose is always the elusive goal of a rhinoplasty 
surgeon. 

Undoubtedly, other rhinoplasty surgeons might have chosen a 
variety of other techniques. The beauty of rhinoplasty is that the 
specific technique can be variable or even tortuous, as long as the 
result produces a well-functioning, harmonious, and proportionate 
nose to the face, and a very pleased patient. 
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Case Presentations 


The following 10 case presentations are diverse in diagnosis and 
treatment planning: Figs. 6.66—6./5. 


Open rhinoplasty 
Text continued on p. 39! 
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A 39-year-old female before and 2 years following an open rhinoplasty. The patient had a dorsal hump reduction, as well as narrowing 


of the nasal bridge and nasal tip. She had additional suturing to reinforce the tip and to further improve symmetry. The procedure was a relatively 
straightforward rhinoplasty, but care needed to be taken to make sure the changes were precise and smooth due to the patient's extremely thin 
nasal skin. 
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A 2\|-year-old male before and 8 months after an open septorhinoplasty. Asymmetries of the nose and septum complicates this surgery. 
Minor dorsal hump reduction was performed along with minute (2 mm) cephalic strip excision of each lateral crus from the lower lateral cartilages 
along with tip reinforcement with sutures to a columellar strut graft harvested from the deviated septum. Tip shave and suturing to correct 
asymmetries was performed using 5-0 polydioxanone (PDS). Horizontal sutures were also placed across the upper lateral cartilages (ULC) to help 
prevent internal valve collapse. Lateral osteotomies were performed to close the small “open roof” created by hump reduction. 
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A 21-year-old female before and at 3 years and 6 years after an open rhinoplasty. Her cartilages were very strong even after removal of 
the hump and cephalic strips of lower lateral cartilages to narrow and reshape the nose along with a few domal tip sutures. Additional grafting was 
deemed unnecessary after manually assessing tip strength by resistance to depression. Of note, prior to tip work, the patient's prominent anterior 


nasal spine (ANS) was reduced, along with a thin piece of caudal septum. 
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A 30-year-old Pakistani male shown before and 4 months after an open rhinoplasty. The patient had a dorsal hump reduction, as well as 
narrowing of the nasal bridge and nasal tip. He also had an especially strong cartilage strut graft placed to help elevate and support his previously 
droopy (ptotic) nasal tip deformity. 
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A 44-year-old male patient before and | year after an open rhinoplasty. A cartilaginous dorsal hump at the anterior septum created a 
“Polly Beak” deformity. The patient had a history of nasal trauma with a relative saddle deformity over the nasal bones. A nasal tip strut graft was 
used to aid in tip projection, along with a small dorsal onlay graft to treat a slight saddle nose deformity cephalically. The anterior septal angle was 
significantly reduced. 
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Resected tissue 
shown in red 


Spreader 


A 48-year-old female patient before and 5 years after an open rhinoplasty. Spreader grafts were placed because a large hump reduction 
was performed along with lateral and medial osteotomies on this patient with a preoperative narrow vault. Compromise of the internal nasal valve 
is at risk and spreader grafts lower the incidence of valve problems. Dorsal hump reduction with lateral and medial osteotomies was performed. 
Also, small cephalic strip excision was performed along with placement of tip reinforcement with sutures. 
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A 50-year-old male patient before and 2 months after a septorhinoplasty to correct a crooked nose, along with reduction of a large 
dorsal hump. Removal of a large portion of deflected caudal septum was required along with replacement using a large strut graft. The hanging 


columella was also reduced by trimming the caudal septum. 
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Rib graft for caudal 
extension strut graft 


A 63-year-old female patient before and 8 months after open rhinoplasty with rib cartilage columellar-tip grafting, as well as batten 
grafting to correct external valve collapse. The patient reports having two previous nasal and septal surgeries many years ago. Rib cartilage was 
selected for strength, size, and lack of other suitable cartilage required in fibrotic cases. The thicker cartilage aids in stability of this difficult case, but 
makes the tip more firm to touch. 
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A 32-year-old female patient before and | month after an open rhinoplasty. The patient reports she had previous rhinoplasty and at 
least one “revision.” This is a classic case where apparent over-resection of the tip cartilages produced alar retraction and loss of tip projection. 
Under-reduction of the anterior septal angle, a hanging columella, and a large anterior nasal spine made the result even worse. Correction was 
achieved by reduction of the excesses as well as placement of large, sturdy strut and batten grafts. Also, rotation of lateral crural flaps up to the strut 
were used to further increase tip projection. This is known as a “lateral crural steal” technique or “modified Goldman.” 
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A 40-year-old female before and | year after open septorhinoplasty. The patient reports that she had a history of trauma followed by 
two previous nasal surgeries approximately 10 years ago. Due to the lack of quality septal cartilage, rib harvest was performed and used as sturdy 
cartilage grafting. A large nasal tip strut was sutured to the caudal septum following resection of excessive and deflected caudal septum. Additional 
rib cartilage was carved in a long curved fashion for batten grafts that extended of the lower lateral cartilages caudally. Excess anterior septal angle 
cartilage was trimmed. She also had grafting to upper lateral cartilage regions to improve asymmetries along with osteotomies. A thin dermal matrix 
sheet was drafted over the dorsum to further improve the smoothness of the result due to the patient's thin skin. 
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PART I — MIDFACE IMPLANTS 


Changes associated with aging produce midfacial and lower facial 
ptosis that can begin in the late third decade. Many novice and 
some accomplished surgeons do not appreciate the subtleties of 
volume loss, and patients are frequently made to look tighter but 
not younger by “pulling the skin.” Appreciating the pathophysiologic 
changes associated with aging allows the cosmetic surgeon to 
diagnose and treat a variety of aging changes in the middle and 
lower face. 

Treatment options for midfacial rejuvenation include lifting 
procedures, injectable fillers, autologous fat, orthognathic skeletal 
surgery, and facial implants. Each treatment option carries advan- 
tages and disadvantages but midface implants are an optimum 
choice in the average patient for numerous reasons. Injectable 
fillers are temporary, and fat or permanent fillers will move with 
the sagging soft tissues with aging. Lifting procedures will eventually 
relapse. Facial implants are unique in that they provide a three- 
dimensional (3D) augmentation, are permanent and reversible. 
This sounds like an oxymoron, but in fact, when placed in the 
subperiosteal plane and anchored to the facial skeleton with screw 
fixation, there is nowhere for them go. They will not descend or 
displace with the rest of the soft tissues of the aging face; hence 
they are permanent. Silicone implants are also reversible and can 
easily be removed or replaced because they become surrounded 
with a well-defined tissue capsule, and removal generally only takes 
minutes. There are very few mainline cosmetic procedures that 
can boast being permanent and removable! 

Facial implants come in a vast array of shapes, sizes, and materi- 
als that make them suitable for almost every patient in a stock “off 
the shelf” configuration. They can also be fabricated with computer- 
assisted design/computer-assisted manufacturing (CAD-CAM) 
technology for custom applications, which are discussed below. 

Numerous materials exist for US Food and Drug Administration 
(FDA) approved implants. The most commonly used materials 
are silicone rubber, expanded polytetrafluoroethylene (ePTFE; 
Gore-Tex), and porous polyethylene. These implants are all bio- 
compatible, and although any implant can be successful when 
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properly integrated, each material has advantages and disadvan- 
tages (Table 7.1). 

Many surgeons utilize porous polyethylene implants, but these 
can have significant drawbacks. Being rigid, they do not conform 
to underlying bony anatomy like flexible implants. Since they are 
rigid and porous, they can be difficult to trim or drill and frequently 
break or fragment. When placing flexible implants, smaller incisions 
can be utilized, and the implants can be twisted and bent to facilitate 
insertion; whereas a rigid implant requires a larger incision or a 
two-piece configuration that Is inserted one side at a time and 
joined in the middle. Most of these drawbacks are noncritical, but 
the biggest drawback to porous polyethylene implants is their dif- 
ficulty of removal. The porous nature of the material induces 
extreme tissue Integration. This can be a positive influence in terms 
of stabilizing the implant in a case where it never needs removal 
or adjustment, but presents extreme difficulties when attempting 
removal. Implant removal can be very traumatic and removal 
frequently disrupts muscle and other soft tissue that become 
attached to the implant surface. This can also damage surrounding 
nerves that become entrapped in the tissue mass. These implants 
can become so adherent that they fragment upon removal, leaving 
tiny remnant pieces that are difficult to completely debride or 
remove. | know surgeons who are very satisfied with this material 
and say they never take them out. If someone places a few 
implants, their success rate may be high with rare removal, but 
extremely busy implant surgeons will have to service their own 
implants from time to time as well as service complications from 
other surgeons. Having removed scores of porous polythene 
implants, | can testify to the difficult and destructive nature of 
removal. Silicone rubber implants remain the easiest implants to 
remove because of their well-developed dense, thick fibrous 
capsules. 

Early facial implants were crude and non-anatomic and the 
earliest ones had to be hand-carved table-side. The last part of the 
20th century brought a refinement of both implant form and 
placement. Contemporary midface implants are anatomic in that 
they are specifically constructed with anatomic shape and the 
underside is anatomic in the sense that it is fabricated to conform 
to the underlying bony anatomy. Modern silicone implants are 
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available in many sizes and shapes and have different indications 
dependent upon the aesthetic need. These anatomic implants have 
also given way to more conservative surgical approaches that, 
again, are designed to provide targeted, precise, and natural- 
appearing augmentation specific to various regions of the face. 
About 20% of my facelift patients request cheek or chin implants 
and in reality, 80% could have benefited from them, but did not 
choose the option. Occasionally, | will provide cheek or chin 
implants free of charge if the patient cannot afford them, because 
they improve the results so noticeably that the marketing effort 
offsets my cost. Contemporary surgeons understand the impor- 
tance of volume replacement as part of comprehensive rejuvena- 
tion and facial implants are an excellent addition to any facial 
rejuvenation procedure. 





Silicone Porous polyethylene 


Difficult to remove due to 
tissue integration 


Simple to remove, firm fibrous 
capsule 


Flexible Not flexible, can easily 


fracture 
Cannot fragment Easily fragmentable 


Cannot be folded into a 
small incision 


Easily folded into a small incision 


Easily conforms to underlying Rigid, does not conform to 


anatomy underlying anatomy 

Easily accepts a fixation screw Harder to place screw, may 
fragment 

Easy to trim with scissors Difficult to trim 


Implant Selection 


The greatest challenge for the novice implant surgeon is under- 
standing what implants to use and where to put them. Although 
this is related to personal preference and experience, | use three 
main configurations for midface implants, which are effective for 
almost all cosmetic patients. 

The main contributor to midface volume is the malar fat pads. 
They lie in the cheek with the base on the nasolabial fold and the 
apex on the malar region (Fig. 7.1A). The malar fat pads provide 
volume across the entire midface and with age, become atrophic 
and ptotic. The basis of implant selection lies in the recognition of 
where the aging changes have occurred and which implant would 
best restore youthful volume to that area. As patients age, they 
lose volume in the midface region. Volume loss can occur in the 
infraorbital region, the malar/submalar region, and the zygomatic 
region (Fig. 7. IB). 

The submalar area includes the hollow area of the infraorbital, 
anterolateral maxillary, and canine fossa regions. If the surgeon pays 
close attention, they will notice that loss of facial volume represents 
early aging change (late third, early fourth decade) that is apparent 
in virtually all patients regardless of gender. | tell my patients that 
anyone over 35 Is a candidate for some type of midface augmenta- 
tion. Since the midface is subject to early volume loss, implant 
rejuvenation is technically reinflation. 

Most patients and many aesthetic practitioners are unaware of 
this midfacial volume loss after the third decade. If the surgeon 
hands the patient a mirror and asks them to smile, the ptotic tissues 
are elevated, which produces a more youthful look. This simulation 
will cause many patients to comment. If you hold the elevated 
tissues In place with your thumb and index finger and ask the 
patient to relax their smile, the midface volume quickly drops to 
its aged position lower in the face when the fingers are relaxed. In 
essence, the youthful cheek fat later becomes the jowls with aging. 
As mentioned previously, the most efficient means of pointing out 





Fig. 7.1 (A) The malar fat pad. (B) The main regions of midfacial volume loss. |, infraorbital; 2, malar/submalar; 3, zygomatic. Various aging 
changes as well as developmental structure can affect one or all of these regions. 
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midfacial volume loss and the result that cheek implants would have 
is to recline the patient in the exam chair. This will “reposition” the 
aging and ptotic tissues to a more youthful position and can be 
used to illustrate aging and improvement and serve as a “surgical 
prediction” (Fig. e/.!). It is common for patients to bring photos 
to a consultation showing their youth and 100% of the time one 
of the biggest changes is midface deflation. 


Midface Diagnosis and 
Implant Selection 


The most common midfacial aging change in younger patients is 
volume loss in submalar region. It is not uncommon for these 
patients to have a deflated submalar region, but adequate and 
well-defined zygomatic and malar aesthetics. That is to say that 
despite having lost submalar volume, they have adequately pro- 
jected cheekbones. My best implant choice for treating this area is 
the Submalar Implant (ImplanTech Inc., Ventura, CA). | use this 
implant in about 95% of my patients, as it is very versatile for 
younger and older patients. My most commonly utilized configura- 
tion is the Binder Type 2 silicone submalar implant (Fig. 7.2A). This 
is a general duty midface implant and can be utilized in all age 
groups. The average size is medium for small stature patients, large 
for average patients, and extra-large for bigger patients, or those 
with more volume loss. The small size is rarely used as It Is very 
small. The Implan Tech line of implants also comes in a configura- 
tion known as “Conform” with cross-hatched rows in the silicone 
to allow for more surface area to bind when healing. Personally, | 
prefer the Binder Type 2 model. 

The second type of common facial aesthetic deficiency is appar- 
ent in patients who have adequate submalar and anterior maxillary 
fill but have deficient malar regions. This is the patient who has 
hypoplasia of the zygomatico—malar regions or simply desires a 
more defined or “chiseled” appearance, or in layman's terms, 
“higher cheekbones.” | treat these patients with the Terino Malar 
Shell Implant, which | now rarely use (Fig. 7.2B). The isolated high 
cheekbone look was popular several decades ago with the “waif” 


Submalar 


Malar Shell 





look, but contemporary patients generally seek a more balanced 
appearance. 

The third type of common midfacial aging change is seen in the 
patient with submalar deficiency and malar deficiency and this 
requires combined augmentation. These patients benefit from 
both anterior maxillary (submalar) fill and malar (“high cheekbone”) 
augmentation. These can be patients who have lost volume in both 
areas, or those patients who have underdeveloped skeletal 
anatomy. Such patients are well suited for treatment with the 
combined Submalar Shell Implant (Fig. 7.2C). This implant is 
designed to augment the submalar region as well as zygomatic and 
malar regions constitutes 4-5% of my implant cases. It is actually 
a combination of the submalar and malar configurations in a single 
implant. This configuration tends to run large, and generally a small 
to medium implant is adequate for the average patient. The larger 
the implant footprint, the larger the surgery and recovery. For 
decades, | have successfully treated virtually all forms of midface 
deficiency with the three aforementioned implants. Again, the 
submalar configuration is 95% of cheek implants | place. Fig. 7.3 
shows the common types of midfacial deficiency and Fig. 7.4 shows 
the approximate skeletal positioning of the described implants. 


Preoperative Planning 


Prior to surgical placement, the practitioner and the patient must 
decide upon the area(s) to be enhanced and the size and configura- 
tion of the implant. This can be difficult for the novice surgeon, and 
beginning with easier and more straightforward cases can assist the 
surgeon with the learning curve. Younger patients with basic sub- 
malar implants are a good starting point. Additionally, patients can 
“test drive implants” by performing midface filler to see how they 
like the changes before proceeding to a surgical option. 

It is Important to note, discuss, and document existing asym- 
metries with the patient before surgery. It is common for patients 
to have one side of the cheeks or midface bigger than the other. 
In extreme cases, a medium implant may be placed on one side 
and a large implant on the other, etc. Most frequently, the degree 


Combined SMELE] 


Fig. 7.2 (A) The Submalar Implant in approximate position. (B) The Terino Malar Shell Implant and (C) the combined Submalar Shell Implant. 
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Fig. e7.! Reclining a patient while raising their chin can serve to show 
the possible effects of midface implants. 
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Fig. 7.3 The common configurations of midfacial volume loss. (A) Submalar volume loss is the most common and can manifest in the third 
decade. (B) Isolated malar volume loss is less common and frequently a result of developmental deficiency. (C) Generalized midfacial volume loss 


involves the submalar and malar regions and commonly seen. 





Fig. 7.4 The approximate skeletal placement of the (A) Submalar Implant, (B) Malar Shell Implant, and (C) combined Submalar Shell Implant. 


of asymmetry is such that it does not alter the final result when 
using the same implant on both sides. To illustrate the difference 
in symmetry, | keep a picture of me in each consult room that 
shows my normal portrait and a mirrored image of the right and 
left halves of my face (Fig. 7.5). The difference is remarkable, and 
| explain to the patient that the average person has similar asym- 
metry. | have often had to construct a similar image of a patient to 
show them their own asymmetry. 

During preoperative evaluation, it is also important to evaluate 
the patient's oral health. Placing implants in the presence of dental 
or periodontal disease can severely compromise the case and 
result in infection (Fig. 7.6). Patients with oral disease must be 
treated to achieve a normal state of oral health prior to implant 
placement. All implant patients require a panoramic radiograph or 
computed tomography (CT) scan to rule out any osseous or dental 
or sinus pathology. 

The preoperative consent process should discuss the common 
sequelae and complications experienced with midface implants. 
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The midface is a vascular region, and significant swelling can occur 
and take up to several weeks to resolve. In some cases, the 
swelling can last longer, and the patient must understand that it may 
take 6 weeks to begin to see the true level of augmentation. All 
patients will experience temporary paresthesia, but permanent 
numbness is rare. The surgical site and some implant configurations 
are in close proximity to the infraorbital nerve and the surgeon 
must continually be vigilant of protection. Oral animation will be 
temporarily affected owing to the disruption of lip elevators and 
orbicularis oris muscles. Patients must be made aware that smiling 
and puckering and possibly speech may be temporarily affected. 
This dysanimation usually resolves in the first 2 weeks. Infection Is 
rare and in my experience is more common in smokers, who are 
not optimum candidates for midface implant placement. The pos- 
sibility of over-correction, under-correction, and asymmetry must 
also be discussed. Fortunately, it is very easy to remove or exchange 
midface implants, and that is a comforting point for prospective 
patients. At the consent process the patient is given prescriptions 





Fig. 7.5 (A) A mirror image of both right halves. (B) The author in normal photography. (C) A mirror image of both left halves. The increased size 


of the left is obvious. 


Fig. 7.6 Since implants are placed intraorally, the tissues must be free 
of disease. 





for a cephalosporin antibiotic, analgesic medications, and possibly 
prednisone if larger implants are used which require more dissec- 
tlon and hence more postoperative edema. Patients are told to 
expect the average recovery time to be 10-12 days. They should 
also be informed that implants are foreign bodies and the patient 
will initially “feel” them but the body will quickly accommodate. 

The patient must understand what exactly cheek implants will 
and will not do. For instance, sometimes cheek implants can 
improve the nasolabial fold or teartrough, but it is not something 
that Is necessarily repeatable in all patients. Also, many patients 
think that an implant will “lift” their jowls or neck. | explain to these 
patients that implants project, they do not lift. | compare them to 
breast implants that project the breasts but do not lift the abdomen. 

Size selection is more of an art than a science and accuracy 
accompanies experience. Generally speaking, most females over 
5 feet 6 Inches in height will be candidates for a large submalar 
implant. Shorter patients will usually do well with a medium sub- 
malar. Larger patients or those with extreme volume loss will need 
an extra-large submalar. The small size combined submalar implant 
may be used in most females or a medium can be used and 
trimmed if necessary. The large combined submalar is huge and | 
rarely use tt. 


Surgical Placement 


The surgical armamentarium is relatively simple for midface implant 
placement and does not require highly specialized instruments 
(Fig. 7.7). A Molt No.9 periosteal elevator, a long thin-tipped tonsil 
hemostat, an Aufricht nasal retractor (fiber optic is preferable), and 
a Minnesota cheek retractor are useful instruments. 

The placement of midfacial implants is a simple and straightfor- 
ward surgical procedure for those surgeons with maxillofacial 
experience, and easily learned by others. With experience, actual 
placement can be performed in <IQ min per side. The implants 
are always placed in the subperiosteal plane, and this must remain 
an axiom of placement. With the exception of the infraorbital 
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neurovascular bundle, there is little vulnerable anatomy in the 
midface region when dissecting in the subperiosteal plane. Midface 
implants can be placed with local anesthesia, although intravenous 
sedation or general anesthesia is performed in my accredited office 
surgery center. The implants can be placed as a solitary cosmetic 
procedure or concomitantly with other aesthetic procedures, 
which is usually the case in my office. 

The procedure is begun by injecting about 5 mL of 2% lido- 
caine, | : 100,000 epinephrine transcutaneously in the subperiosteal 
plane along the region to be dissected. Since many surgeons 
outline the implant on the cheek, the marked area serves as a 
template for local injection, and the local is injected | cm past all 
margins. This usually includes the anterior maxilla, malar region, 
and anterior zygomatic arch region. Additionally, approximately 
3 mL of the same anesthetic are infiltrated in the soft tissue planes 
in the mouth above the canine tooth, primarily to reduce incisional 
bleeding (Fig. 7.8). 

A |-cm horizontal incision is made approximately 10-15 mm 
above the canine tooth. Using a radiowave or electrosurgery 








microneedle to incise the mucosa and soft tissues is hemostatic, 
and the incision is carried to the periosteal level of the canine fossa 
region (Fig. 7.9). Alternatively, a vertical mucosal incision can be 
used but this approach provides less visual and working access 
compared with a horizontal entry. It is very common to see bleed- 
ing from the vascular rich mucosa and this is immediately cauterized 
with a small bipolar forceps to prevent bleeding throughout the 
case (Fig. 7.10). The oral mucosa is very pliable, and even with a 
small incision, the surgical site can be well visualized when retracted. 
The incision continues to the periosteum and the entire dissection 
must remain subperiosteal. A Molt No.9 periosteal elevator is used 
to begin the subperiosteal dissection. 

When beginning the subperiosteal dissection, It is not necessary 
to dissect medially to the pyriform (also spelled piriform) aperture 
(nasal region), because no part of the implant lies in this region in 
the average patient. The subperiosteal dissection is begun in the 
anterior maxillary region, and the initial dissection vector Is superior, 
hence it is important to protect the infraorbital neurovascular 
bundle (Fig. 7.11). The infraorbital nerve lies approximately 




















Fig. 7.7 Instrumentation for facial implant is simple and a typical implant tray. A fiber optic Aufricht retractor is also very valuable. 





Fig. 7.8 Local anesthesia infiltration regions for implant placement. 
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Fig. 7.9 A |-cm incision is made in the region of the maxillary sulcus and immediately incised to the subperiosteal plane. 





Fig. 7.10 Bleeding frequently occurs at incision and must be 
immediately controlled to prevent hematoma. It is easier to control 
bleeding as it is encountered, rather than to try to catch up at the end 
of a case. 


5—8 mm inferior to the infraorbital rim in line with the medial 
limbus (Fig. 7.12). The implants are configured to lie inferior to the 
infraorbital nerve, and therefore aggressive infraorbital dissection is 
unnecessary. 

After the anterior maxilla is dissected, the periosteal elevator Is 
angled, and the remainder of the dissection is primarily in an 
oblique vector (Fig. 7.!3). All of the common implants extend over 
the lateral maxilla and zygomatic regions and taper out to a thin 
tail. This oblique vector of dissection is carried out over the malar 
region and extends over the medial portion of the zygomatic arch. 
It is extremely important to remember that the implant pocket 
should be just slightly larger than the intended implant (Fig. 7. | 4). 
A grossly larger pocket only serves to encourage mobility and dead 
space. This is even more important if screw fixation is not being 
used, so the smaller pocket will retain the implant and reduce 
mobility. 

For small or medium submalar implants, minor zygomatic dis- 
section is required, but for combined submalar and malar shell 
implants, more aggressive malar and zygomatic dissection is neces- 
sary. [hese larger implants also require more aggressive inferolateral 


dissection. It is not uncommon to encounter the origin of the 
masseteric tendon (or muscle) while dissecting in the area (Fig. 
7.15). There is no need to violate or dissect this tendon or muscle, 
because the silicone implant can safely lie over these soft tissue 
structures without a problem and frequently do with the larger- 
style implants. If adequate dissection is not performed over the 
masseteric tendon, it can create an obstruction and not allow the 
implant to sit passively. For smaller implants such as the medium 
submalar, the extended dissection over the masseteric tendon Is 
usually unnecessary. 

Although rare, | have, on several occasions, encountered a large 
vessel in the lateral soft tissue dissection (Fig. 7.16). Staying in the 
subperiosteal plane keeps the surgeon out of the soft tissues where 
accessory neurovascular structures can be encountered. 

After the superior and superolateral dissection, a final sweeping 
maneuver is made with the periosteal elevator (Fig. 7.17). This 
assists in developing the full pocket for implant placement. It is 
imperative that the subperiosteal dissection is totally free of adhe- 
sions that would impede passive implant placement. The surgeon 
can also insert the forefinger and use the fingertip to stretch the 
underside of the cheek for increased freedom. Care must be uti- 
lized to not over-stretch the area which could possible damage the 
facial nerve branches. One of my personal means of deciding if 
adequate dissection is achieved is the ability to place the working 
end of the Minnesota retractor fully inside the lateral dissection 
pocket (Fig. 7.18). 

After the implant pocket is dissected, the area is checked for 
hemostasis. The pocket is then irrigated with antibiotic solution. 
This is made with two |50-mg clindamycin capsules, which are 
opened and the powder is mixed with 60 mL of sterile saline (Fig. 
7.19), At this point, implant sizers can be placed to give the surgeon 
an idea of the ideal size (Fig. 7.20). This is only an approximation, 
as the pocket Is dilated from dissection and the tissues have been 
injected with local anesthesia so accuracy of sizing is compromised. 
When the sizer is placed, the lips are grasped and pulled down to 
better show the implant profile. Insertion of sizers and the final 
implant is assisted by the Aufricht or Minnesota retractor and a long 
thin tonsil clamp, which is useful to guide the pliable implant into 
the restricted pocket. 
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Fig. 7.11 (A) Immediately after the full-thickness incision, 
the periosteal elevator enters the subperiosteal plane and 
proceeds superior with care to stop the dissection inferior 
to the infraorbital neurovascular bundle (B). 
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Fig. 7.12 The infraorbital neurovascular bundle (NVB) exits the 
infraorbital foramen (IOF) approximately 5-8 mm below the infraorbital 
rim on an imaginary line vertical to the medial limbus of the eye. 








Fig. 7.13 After the initial superior dissection, the vector is changed to a more superior lateral position to undermine the lateral zygomatico— 
maxillary region (A,B). This is where the tail of the implant will lie. The finger and thumb are used to straddle the frontozygomatic area and the 
periosteal elevator is aimed between the finger and thumb (C). This position also prevents inadvertent damage to the orbit should the elevator slip. 





Fig. 7.14 The extent of the implant dissection (dashed line) should 
only be slightly larger than the intended implant. A larger pocket 
increases dead space and encourages implant mobility. 
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Fig. 7.15 The left-sided masseter tendon origin on the zygomatico— 
malar region. This attachment does not need to be stripped, dissected, 
or otherwise addressed. The tail of the silicone implant can lie on this 
soft tissue without a problem. 


When the sizers are placed, the entire surgical team examines 
the patient from different angles until the proper size is determined. 
Experienced staff are very helpful in these decisions, but obviously 
the final result rests on the expertise of the surgeon. The pocket 
is again irrigated with the antibiotic solution using a Monoject 
syringe. When the final implant is agreed upon, it is removed from 
its sterile packaging and placed in the antibiotic solution. It is 
important not to contaminate the actual implant with surgical 
debris, paper, gauze tags, or glove powder. The Implan Tech 
implants are labeled with the size and correct configuration. “ML 
would be medium left, “LR” would be large right, and so on. The 
implant is grasped with the curved tonsil clamp so that the tail is 
stabilized and placed into the pocket. If the pocket is correct 





Fig. 7.16 Staying in the subperiosteal plane keeps the surgeon from 
encountering large vessels that transverse the cheek and buccal regions. 





Fig. 7.17 A sweeping motion (arrows) is made from medial to lateral, 
with the periosteal elevator to free all deep adhesions and develop the 
pocket. 





Fig. 7.18 A general guide to adequate dissection is the ability to place 
the end of the Minnesota retractor fully inside the lateral dissection 
pocket. 
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Fig. 7.19 (A) The dissected implant pocket. (B) Antibiotic solution irrigated in the surgical field. This is done numerous times throughout the case 


to clear debris and discourage infection. 





Fig. 7.20 (A) A large submalar implant try-in sizer secured with a long thin tonsil clamp. (B) The sizer in place in the dissected pocket, which is 


exposed with a Minnesota retractor. 





x 











Fig. 7.21 The final implant being placed with a thin tonsil clamp (A) and how an anatomic implant will sit relatively passively when placed (B). 


for the implant, the prosthesis will lie passively and self-seat (Fig. 
7.21). An anatomic implant is one that is fabricated on a model 
of the human skeleton so that the underside of the implant “auto- 
matically” seats and fits in the right zone on most patients. The 
concavity of the underside of the implant sits over the convexity 
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of the maxillomalar area. When implant size is confirmed, the 
wound is again irrigated with the antibiotic solution. It is imperative 
that when the thin tail is inserted on the leading edge of the implant 
that it does not fold over or under (Fig. 7.22). If this happens, a 
permanent lump will be visible and palpable. 


Although the implants are anatomic, they will float several mil- 
limeters in all directions and need to have their position finalized 
before fixation. When the implant is successfully positioned, the 
soft tissues are manipulated to check that the dissected pocket and 
implant size are compatible (Fig. 7.23). If the implant is extruded 
or grossly malpositioned during manipulation, then the implant 
must be trimmed or the pocket expanded (Fig. 7.24). One of the 
biggest advantages of silicone implants is their ability to be trimmed 
and customized. 

When the implant is successfully placed, a decision is made in 
reference to fixation. A well-conforming implant in a tight pocket 
can be placed without fixation, and experience has shown the 
implants to remain stable; some surgeons forego fixation. If the 
pocket is considerably larger than the implant, if the implant does 
not stay in the desired position, or if there is increased mobility of 
the implant, the implant should be fixated. In the early part of my 





career, | successfully placed many implants without screw fixation, 
but experience has shown that the procedure is more predictable 
when using a single fixation screw. | see many implant complica- 
tions from other surgeons and have treated many cases where the 
implant migrated. | always use a single screw to fixate the implant 
and | have never experienced a single case of implant migration. | 
also use screw fixation on all chin and mandibular angle implants. 
The easiest means of securing midface implants is to use |.5- or 
2-mm diameter self-drilling screws (Fig. 7.25). 

The self-drilling screw allows easy seating of the screw without 
the need for a drill. The two best regions to place a fixation screw 
are in the thick bone of the lateral piriform aperture or the thick 
buttress bone in the lateral maxilla (Fig. 7.26). Occasionally, a screw 
may be placed through the maxilla and perforate the maxillary 
sinus. Although | try to avoid placing screws in the sinus, it is a 
common procedure in orbital trauma, maxillary osteotomy, and 





Fig. 7.22 The tail of the implant is very thin and can inadvertently fold over or under when placing in the tunnel (A). The surgeon should visualize 
the tail during placement and feel the lateral skin to make sure there is not lump from a folded tail. (B) An axial CT scan with an implant with a 


folded up tail outlined by the dotted line. 
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Fig. 7.23 Pulling on the lip and compressing the cheeks should not extrude the implant. 
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Fig. 7.25 A typical office consignment fixation kit and small size of the 
actual screws (inset). 


sinus surgery. Screws in the sinus are not in themselves problem- 
atic, but could possible increase the possibility of sinus infection. 
Finally, the thin bone of the anterior maxillary sinus is less dense to 
retain a screw. Fig. 7.27 shows typical screw fixation of implants. 
Generally, a single screw is all that is needed to stabilize the 
implant, but on occasion, an implant may rotate and placing a 
second screw will provide complete fixation. It is important not to 
overtighten the screw, or it can sink into the soft implant and the 
implant can “pop off” the screw and displace. It is also important 
to avoid the tooth roots when placing fixation screws. It is a good 
idea to inform the patient to let their dentist know they have fixa- 
tion screws so they are not misunderstood. When periapical dental 
X-rays are taken, the angle of the radiograph may be tilted, which 
can make the screw appear to be in the tooth root, when it actually 
is not. | have seen this happen several times when a patient had a 
dental or tooth infection and the dentist thought the screw was 
perforating the tooth root. A well-positioned radiograph will show 
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Fig. 7.26 The medial piriform aperture (P) and the lateral zygomatic 
buttress (B) have dense bone and hold screws well while keeping them 
out of the maxillary sinus. 


the true level of placement. When the implant is at the optimum 
position, the assistant stabilizes it while the surgeon places the 
screw. After the implant is fixated, all borders are inspected to 
make sure they are free and unfolded. Special care needs to be 
focused on the superior border of the implant to make sure it does 
not impinge on the infraorbital nerve. It is uncommon for the 
border to be in contact with the nerve and in these cases, a small 
crescent of the implant is removed with a scalpel to relieve the 
impingement and allow space between the nerve and implant (Fig. 
7.28). Edentulous patients have maxillary resorption and may have 
low infraorbital nerves relative to the atrophic alveolar ridge and 
may require significant implant relief. In addition, the implant at 
times could be placed superiorly and the thin border can extend 
above the orbital rim. This may or may not be visible but it can be 
very noticeable and palpable to the patient, especially during 





Fig. 7.28 (A) A scalpel removing a crescent of silicone material that was impinging on the infraorbital nerve. (B) A notched implant clear and free 


from the infraorbital nerve. 


animation. The surgeon should palpate all edges and make sure 
no portion of the implant extends beyond the lower or lateral 
orbital rim (Fig. 7.29). 

Some surgeons advocate the use of transcutaneous bolster 
sutures. | have never used these and do not feel they are neces- 
sary, In fact | feel they distract the implant from the bone instead 
of fixate it. In addition, this is an unpleasant experience for the 
patient; no one appreciates stitches protruding through their cheek 
for a week. After placing many hundreds of implants, | can attest 
this type of fixation is unnecessary. 

The final step is to confirm that both implants are placed in the 
symmetrically correct position. This can be estimated by observing 
the position of the implant relative to the teeth, piriform aperture, 


or infraorbital foramina. Indexing the implants to fixed symmetric 
structures allows more predictable accuracy. Technically, the place- 
ment of cheek implants is more of an art than a science. It is a 
“blind” procedure in that the surgeon places the implants and does 
his or her best to put them in the same spot on each side: because 
it Is not possible to visualize the entire implant and surgical 
site through the small incision, it boils down to an educated guess. 
With experience, most surgeons gain this skill to enable accuracy 
and symmetry. The best way that | have found to standardize 
implants is to measure superior/inferior and medial/lateral land- 
marks and align both implants with these structures. To determine 
the superior/inferior position of the implants, | use the infraorbital 
foramina as guide marks. | place the first implant and when | am 
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happy with the finalized position, | measure the distance from the 
infraorbital foramen. When | place the contralateral implant, | place 
it the same distance inferior to the foramen as the first side (Fig. 
7.30A). In the average case, the submalar implant superior edge 
is close to the foramen. To determine the medial/lateral position, 
| use a straight edge to index the medial edge of the implant to an 
imaginary line over the teeth (Fig. 7.30B). Assuming the patient has 
a normal compliment of teeth that are in normal position the first 
side is noted and the second side Is placed at the same level. The 
medial edge of the average submalar or combined submalar 
implant will fall in line between the canine tooth and the first or 
second premolar. It does not matter where the imaginary line falls, 
as long as the first implant is in proper position and the contralateral 
side is duplicated. 





Fig. 7.29 After final placement, the surgeon must make sure that no 
part of the implant extends above the inferior or lateral orbital rim as 
this can be visible, palpable, and uncomfortable. 


An additional constant for medial/ateral position is to use a 
caliper to measure laterally from the piriform aperture, but this is 
frequently obscured as the dissection do not extend that far. The 
implants should not extend grossly below the zygoma when placing 
a finger inside the mouth in the maxillary sulcus. If the implants are 
grossly palpable into the sulcus, they need to be repositioned 
superiorly as this low position will bother the patient as well as 
possibly erode the mucosa. Several millimeters of palpable implant 
in the upper sulcus is not a problem. 

The final position is verified by standing eye level behind the 
patient and observing the symmetry of both cheeks as well as 
palpating for symmetry (Fig. 7.31). 

The incision is closed with interrupted 4-0 gut suture. A water- 
tight running suture is not used, as It discourages drainage, which 
could lead to hematoma or seroma. At the end of the procedure 
a gauze pack is placed between each cheek and the tail is left out 
of the mouth to prevent swallowing or aspiration. Several layers 
of 4 x 4 gauze are placed on the external cheeks and palmed with 
the hand for 5 min to compress the surgical pocket (Fig. 7.32). 


Postoperative Care 


No dressings or compressive head gear are placed or worn after 
surgery. Postoperative care includes analgesics, antibiotics, and a 
5-day course of prednisone (60 mg/day for 5 days). The patient is 
instructed to refrain from significant talking or animation for the first 
48 h and is asked to follow a liquid or soft diet for the same time 
period. Ice packs are used for the first several days. The amount 
of swelling can be quite variable. Some patients look great at 3 
days, but others may have significant swelling for several weeks. 
No immediate follow-up care is required, as the sutures are 
resorbable (Fig. 7.33). Postoperative appointments are generally 
scheduled for 2 weeks, | month, and 3 months. One caveat is be 
aware of a patient that reports new or unusual swelling as that 
could represent hematoma or seroma. 





Fig. 7.30 (A) Skeletal image showing how the top edge of the implant is measured on both sides so as to place the same superior/inferior 
position. The infraorbital foramen between the teeth used as the constant. (B) Photograph shows calculation of medial/lateral position in relation to 


the medial implant border and a vertical line intersecting the teeth. 
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Fig. 7.31 (A) After indexing and securing the implants, the surgeon stands 
behind the patient to view and palpate for symmetry. (B) Areas (white 
arrows) that should be symmetric. (C) The surgeon palpating for symmetry 
and or irregularities. 
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Fig. 7.32 (A) The cheeks being compressed and “molded” for 5 min after surgery. This assists with drainage and helps compress the tissues against 
the implants. (B) Gauze packs in place with the tail extending out of the mouth to prevent aspiration or swallowing. 
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Fig. 7.33 (A) 4-0 interrupted gut suture closure at the end of surgery and (B) a typical wound 10 days postoperatively. 


Although silicone implants are radiolucent, they can be visible 
by enhancing some CT scans and the titanium screws are always 
visible (Fig. 7.34). 


Case Presentations 


Figs. 7.35-7.40 and Fig. e/.2 show before and after images of 
midface implant cases. 


Sequelae and Complications 


Commonly seen complications after facelift surgery include: 
@® Bleeding/hematoma/seroma 
Infection 
Over-/under-correction/malposition/asymmetry 
Extended or permanent paresthesia 
Implant mobility/bone resorption/hardware problems. 
Unlike facelift and blepharoplasty, significant complications are 
rare with midface implants. Significant edema can occur in the early 
postoperative period, especially if large implants are used or when 
implants are placed concomitantly with other cosmetic facial pro- 
cedures. Cold packs and tapering steroids are routinely used. 
Minor fluid accumulations will usually heal spontaneously and if 
large enough, warrant aspiration. Severe swelling may indicate 
hematoma or seroma formation, and if the surgeon feels there is 
significant fluid, it must be drained as soon as it is recognized (Figs. 
7 .4\—/.43). This can usually be done under local anesthesia by 
opening the incision and suctioning the blood or clot from under 
or around the implant, without compromising the result. Implants 
that are screw fixated will not be disturbed with drainage, but 
Fig. 7.34 (A) Acoronal CT scan showing silicone implants (yellow unfixated implants can displace. There are many reasons why 
arrows) and (B) an axial CT scan showing another view of silicone implant fixation is advantageous. An extremely large hematoma or 
implants (white arrows). , , D 
a continued bleeding source may require implant removal and 
exploration. 
Occasionally, subconjunctival or periorbital ecchymosis is seen 
but remains an uncommon finding. 
Infection has been an uncommon experience. It usually mani- 
fests in the first week or two after surgery. Infection generally 
Text continued on p. 413 
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Fig. e7.2 This patient was treated with medium submalar implants and a large extended anatomic chin implant 
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Fig. 7.35 This patient presented with significant facial wasting but normal body fat deposition. She was treated with large combined submalar 
implants that were trimmed to customize. Due to the severity of her volume loss, she was also treated with several sessions of silicone oil injection 
to further define the midface. 





VEN 


Fig. 7.36 This patient was treated with medium combined cheek implants, facelift, 4-quadrant blepharoplasty, and full face CO; laser resurfacing. 
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Fig. 7.37 This patient was treated with medium submalar implants, 4-quadrant blepharoplasty, and facelift. 





Fig. 7.38 This patient was treated with medium combined submalar cheek implants, 4-quadrant blepharoplasty, facelift, and lower lid CO, laser 
resurfacing. 
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Fig. 7.39 This patient was treated with large combined submalar implants. 





w 


Fig. 7.40 This patient was treated with large submalar implants, facelift, and full face CO, laser skin resurfacing. 
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Fig. 7.41 (A)A left-sided cheek hematoma several hours after implant placement, (B) the hematoma being aspirated through the intraoral incision 
under local anesthesia, and (C) the intraoral view. 





Fig. 7.42 (A) A hematoma 72 h after surgery and (B) the intraoral view showing swelling and ecchymosis. This patient admitted lifting heavy 
objects the day after surgery. It was subsequently incised and drained intraorally. 





Fig. 7.43 This patient presented with a right-sided hematoma 24 h after implant placement. It was aspirated transcutaneously, the patient placed 
on antibiotics, compression, and cool packs, and it resolved uneventfully. 
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presents as one side failing to heal, pain, increased swelling, peri- 
orbital edema, and purulent drainage with a bad taste in the mouth 
(Figs. 7.44-7.46). The incision site will frequently be very inflamed 
and sometimes open. It is possible to salvage a minor infection with 
open incision and drainage, irrigation, and systemic antibiotics. If an 
implant becomes infected and is secured with screw fixation, | will 
attempt salvage with Incision and drainage, antibiotic rinses, and 
systemic antibiotics. The lack of mobility assists in healing. In my 
experience, attempting to salvage a mobile, unfixated implant is 
futile and should not be attempted. Resistant infections warrant 
implant removal, and the implant can be replaced after healing. 
Because the explanted site will have scar tissue and remnant 
implant capsule, the result is sometimes unnoticeable. On occa- 
sion, | have taken out a single implant and not replaced it, without 
any noticeable cosmetic deficit. In other cases, the deficient side is 
noticeable and must be reimplanted. 

The patient must be warned during the consent process 
that for the first 1—2 weeks after facial implant surgery, they will 
experience compromised animation when smiling and puckering. 
The initial implant dissection violates the orbicularis oris and lip 
elevator musculature, which heals uneventfully with the return of 


normal animation. Occasionally, return of normal animation can 
take longer. 

The most commonly encountered problems relate to implant 
position and symmetry and are usually operator-dependent. There 
Is no exact science to placing cheek implants and indexing steps 
were previously outlined. Even in the most carefully planned cases, 
it Is possible to have a preexisting asymmetry in the patient's 
anatomy that can cause a disharmony from one side to the other. 
All of this must be covered in the informed consent process. It Is 
not uncommon for one side to look considerably different from 
the other, and the patient must understand that many or most of 
the initial asymmetries will disappear with edema resolution. | have 
had numerous patients who felt that the augmentation was too 
drastic and wanted the implants removed in the first several weeks 
of placement. My staff and | were able to reassure them and wait 
out the edema instead of removing the implants. Most of these 
patients were very happy when the swelling resolved and the true 
effect of the implants was apparent. | always encourage patients to 
wait at least 6 weeks to appreciate the true healed result. | have 
experienced several cases where patients developed psychological 
ideation that they no longer could mentally tolerate a “foreign 





Fig. 7.44 This patient presented 6 days after implant placement (A). She developed significant swelling with eye closure on day 7 (B). She is 


shown 48 h after incision and drainage (C). 





Fig. 7.45 (A) An infected right implant with incision dehiscence. (B) This implant was not secured with screw fixation and therefore was treated as 


a foreign body and removed. 
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Fig. 7.46 In a very unusual and singular presentation, this patient 
developed an infection with a cutaneous fistula months after her 
implant. All other cases of implant infection | have seen manifest with 
intraoral fistulae. 





Fig. 7.47 The base of the capsule after removal of an implant that had 
completely healed. Note the dense white capsule overlying the maxilla. 
This capsule surrounds the entire implant and not only provides stability 
but allows simple explantation if required. 


material” in their body, despite an excellent cosmetic result and 
demanded removal. One of the greatest attributes of silicone 
implants is their easy removal or replacement due to the presence 
of the dense fibrous connective tissue capsule that forms around 
the implant (Fig. 7.47). 

| have had patients request smaller implants, larger implants, or 
a totally different implant configuration. When placing a smaller 
implant, the surgery is straightforward because no additional dis- 
section is required and the recovery is simpler. When changing a 
smaller implant to a larger one, then additional dissection is required 
and the recovery will be somewhat increased, but still less than 
the initial placement. 

Implant malposition most frequently occurs in non-fixated 
implants, although it is possible (rarely) for a fixated implant to 
rotate on a screw or in rare cases the implant can dislodge from 
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Fig. 7.48 A patient with the right implant placed at a lower level than 
the left implant. The patient liked her left side better so the right implant 
was moved superiorly. Being able to service silicone implants is a 
tremendous advantage over other types of implant biomaterial. 
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Fig. 7.49 This patient had submalar implants placed and when the 
edema resolved it became apparent that the implant tail had folded 
under the implant body during placement (arrow). The incision was 
opened, the capsule incised, the implant fixation screw removed, and 
the implant repositioned and refixated. 


the screw. Talking, excessive chewing, excessive animation, sleep- 
ing on ones side and smoking, are all activities that should be 
minimized for the first postoperative week. There is probably 
some asymmetry that occurs with all implant cases and small dif- 
ferences usually go unnoticed and blend with the subtle asym- 
metries of nature. Larger asymmetries may be very visible and 
warrant correction. When this occurs, the patient must decide 
which side they prefer and the contralateral implant is then repo- 
sitioned to match. Fig. 7.48 shows a patient with her right cheek 
implant placed more inferiorly than the left. The right side was 
repositioned superiorly, and the patient was happy. If a frank pre- 
operative asymmetry Is apparent, then this can be compensated 
for by placing a larger or smaller implant on one side to compensate 
for the asymmetry. | have done this several times, where | placed 
a large implant on one cheek and a medium on the other. 

There has been some attention to titanium mesh implants that 
have an extremely porous and honeycombed metallic network. 
Although these implants are quite light, their removal or replace- 
ment is an exercise in futility. Decades ago, Dacron mesh implants 
were used by some surgeons and resembled a folded up screen 
from a window. Removing these was extremely destructive and 
any ultraporous material would merit the same problem. 

Fig. 7.49 shows a patient who had a springy palpable promi- 
nence over the zygomatic arch region because the implant tail had 





Fig. 7.50 Screw fixation of silicone implants is important to prevent implant drifting. The left image shows a non-fixated implant placed by another 
surgeon that is mobile and protruding into the maxillary vestibule. The right image shows a non-fixated cheek implant placed by another surgeon 
that has perforated the oral mucosa. These examples underline the advantages of implant fixation. 





Fig. 7.51 (A)A patient several months after implant placement who has a depression in the left cheek (arrows). (B) The same area after several 


sessions of silicone oil injection correcting the problem. 


folded under the implant body during placement as discussed 
earlier in this chapter (see Fig. 7.22). The implant was removed 
and the tail successfully repositioned. Fig. 7.50 shows a patient 
whose implant has migrated superiorly, and the implant border 
became palpable at the orbital rim. This bothered the patient 
during animation and the implant was removed, trimmed, and 
successfully repositioned. 

In some cases, Implant placement can have minor asymmetries 
that do not warrant replacement. In addition, some cases of 
acceptable implant results may be improved by fine tuning with 
injectable fillers. | have done this to fill in gaps and depressions, 
feather out the augmentation, or to simply enhance the post- 
implant result (Figs. 7.51, 7.52). | usually do this with reversible 
fillers first to make sure the patient is happy and then commonly 
use a permanent filler such as silicone oil in cases where | am sure 
that the permanent result will be acceptable. 

Although not a complication, it is worth mentioning that during 
the placement of cheek implants, the operator can encounter 
unforeseen situations from previous surgeries or trauma. | have 
placed numerous implants over antral perforations from trauma or 


sinus surgery and have also placed implants over bone plates from 
previous corrective or trauma surgeries (Fig. 7.53). | have never 
encountered a healing or aesthetic problem with implants | have 
placed over sinus openings or hardware and personally do not 
consider them a contraindication to surgery. 

Some patients have extremely thin “potato chip” bone on the 
maxillary sinus and this can be easily perforated or fractured during 
routine dissection (Fig. 7.54). This is most often seen with novice 
surgeons but can occur with any surgeon. If a moderate perfora- 
tlon occurs during implant dissection, the procedure can continue 
and the implant can lay over the perforation. The surgeon 
must take care not to allow debris to fall into the sinus through 
the perforation. Since patients are already on antibiotics from the 
implant procedure, no other coverage is necessary unless the 
patient becomes symptomatic with sinus-related problems. An 
antral perforation may result in bleeding from the nose as blood 
that entered the sinus may drain, but this is not active hemorrhage 
and is self-limiting. 

From time to time, post-cheek implant patients will complain of 
pain. This generally resolves by 90 days. Shooting pain or radiating 
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Fig. 7.52 (A) A post-implant patient with her right cheek smaller than her left. (B) The area of deficiency outlined. (C) The patient balanced 
immediately after filler injection. Future options would include placing a larger implant on the right or using a permanent filler. 





Fig. 7.53 (A) A retained bone plate and (B,C) antral perforations from previous sinus surgery. All of these had cheek implants placed over the 


areas and healed uneventfully. 





Fig. 7.54 Perforation of extremely thin maxillary with a fracture into 
the maxillary sinus that occurred during dissection. An implant can be 
placed if this occurs and generally heals without incident. 
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pain with oral function or when pushing on the implant may indicate 
nerve impingement. It is possible for the implant to abut the 
infraorbital neurovascular bundle and stimulate the nerve. If this is 
suspected, the implant should be explored to confirm that there 
is NO Impingement. If the implant does abut the nerve, a notch of 
the implant should be removed to free the impingement, as shown 
in Fig. 7.22. Valsalva maneuvers, nose blowing, or sneezing can 
cause an air emphysema in the soft tissues through a sinus perfora- 
tion. | have seen a patient experience this from nose blowing that 
forced air through a second screw hole in the anterior sinus. 
During implant placement, a screw was placed and removed for 
repositioning laterally. The small screw hole was large enough to 
admit air from the sinus into the soft tissues. 

Custom cheek implants are an option for patients that desire 
them. These implants can be fabricated from a computer-generated 
model or directly from a cone beam CT scan. | have performed 
several custom cheek implants but do not really see a huge advan- 
tage, as the size and shapes of available stock implants are so 
diverse, almost any configuration can be achieved. Custom cheek 
implants are advantageous In cases with unusual anatomy or as 
reconstructive options that are status post-surgery or trauma. 


PART II - CHIN IMPLANTS 


Chin implant surgery is a very simple procedure with a very high 
impact on the profile. The chin, like the nose, is a very important 
aesthetic pillar and is frequently satirized in caricatures: a strong 
chin is synonymous with macho, bravado, and masculinity, whereas 
a recessive chin is more synonymous with a repressed, wimpy, or 
introverted person. It is amazing how several millimeters of aug- 
mentation can truly change the look (and confidence) of a person. 
As with cheek implants, chin implants are easy to place and are 
permanent but can be removed if desired. 

In all surgical procedures, an accurate diagnosis is paramount to 
proper treatment. Although many individuals have a recessive chin 
profile, there are other considerations besides merely augmenting 
the chin. The occlusion must be checked, and if a patient has a 
deficient chin due to retrognathia with malocclusion, they should 
be referred to an orthodontist or oral and maxillofacial surgeon to 
consider orthognathic surgery. By moving the maxilla and/or 
mandible, the entire lower jaw is frequently anteriorly positioned, 
which will often normalize the profile, while at the same time 
correct the malocclusion. Patients with severe malocclusions must 
be given the option for functional correction. Without treatment, 
they can experience future problems with oral function, temporo- 
mandibular joint (TMJ) disease, and dental restorations. Although 
orthognathic surgery was very common in the 1980s and 1990s, 
insurance coverage has dwindled, making the procedure much less 
frequent. For this reason, even patients with malocclusions are 
more frequently opting for isolated chin augmentation. Adults with 
malocclusions may not see benefit in a hospital procedure to 


advance their jaw and are only interested in cosmetic treatment 
and not occlusal normalization. 

One of the main diagnostic pitfalls involved with chin implants 
is the failure to diagnose deficiency of the lower-third of the face. 
This results in placing a chin implant in a patient that requires a 
genioplasty. Unfortunately, this is a common occurrence. 

The face is classically divided into three relatively equal vertical 
thirds. The upper-third is measured from the hairline (trichion) to 
the glabella; the middle-third is measured from glabella to subna- 
sion; and the lower-third is measured from subnasion to menton 
(Fig. 7.55). The goal of the surgeon is to balance the lower facial 
third with the rest of the face. This has to be considered in three 
dimensions. 

When considering the relationship of the chin harmony to the 
rest of the face, many factors come into play. | feel that profile 
enhancement is never a “one look fits all” type of situation. Many 
types of standardized cephalometric and soft tissue measurements 
are available to determine optimum chin projection. While these 
are helpful, the astute surgeon will realize that many other influ- 
ences contribute, including the shape of the neck, cheeks, and 
nose. A “boilerplate” approach may not look natural on some 
patients. The best surgeons also realize the variability in faces and 
their proportions and, with experience, can usually determine 
“what looks natural.” Riedel’s plane is a commonly used analysis. 
This involves placing a straight line through the most protrusive 
portions of the upper lip and lower lip (labrale superius, LS) and 
labrale inferius, LI) that intersects the soft tissue pogonion. An ideal 
position is when this line touches both lips and the tip of the chin. 
If the chin is posterior to the line, the patient is recessive; if the 
chin is anterior to the line, the patient has chin excess (Fig. 7.56). 





Fig. 7.55 The concept of facial one-third balance is paramount to understanding cosmetic facial surgery diagnosis and treatment. 
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Fig. 7.57 A patient with short face syndrome that was improperly treated with a chin implant instead of a lengthening procedure. The unfortunate 
aesthetics are apparent. The deepened mentolabial fold and bulbous over-projected chin negate any positive aspect of the augmentation. 


The Gonzalez—Ulloa analysis (also the called “zero meridian”) has 
a horizontal line representing the Frankfort horizontal plane and a 
vertical line that intersects the horizontal line at a 90-degree angle 
through the soft tissue nasion. In an ideal profile, the line should 
intersect the most anterior soft tissue projection of the chin (soft 
tissue pogonion). As with the Reidel plane, a deficient chin will 
follow posterior to Gonzalez-Ulloa line and a horizontally exces- 
sive chin would fall anterior to the line. With either of these analyses, 
surgical distances can be estimated assuming the photographs are 
standardized (|: | ratio). If a patient with a deficient chin has the 
vertical line that lies in front of the chin by 8 mm, then the surgeon 
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can estimate an 8 mm implant projection or osteotomy advance- 
ment. Remember, these are estimates and not absolute measure- 
ments or analyses. 

Many patients exhibit a shortened lower facial third, which is 
referred to as short face syndrome. The manifestations of a fore- 
shortened lower facial third include a recessive chin and an exag- 
gerated mentolabial fold. The normal “S” curve that exists below 
the lower lip and above the chin becomes collapsed in such 
patients, causing the lip to roll outward (Fig. 7.57). A chin implant 
is not the solution for this type of problem, because it would 
accentuate the mentolabial fold and make the problem worse. 


Unfortunately, many surgeons do not realize this and it is not 
uncommon to see a patient with a deep mentolabial fold and a 
chin that juts forward as a ledge (Fig. 7.57). 

For patients with lower-third vertical height deficiency, the 
proper treatment is to lengthen (and frequently advance) the lower 
face. Many of these patients also have a recessive chin, so the actual 
augmentation requires an increase in the vertical and horizontal 
dimensions. In some cases, a chin implant can be used to Increase 
the lower facial height. To do this, the implant must be placed 
below the mandibular border, which in effect will lengthen the chin. 
The problem with this treatment is that there will be a palpable 
ridge under the chin that represents the bottom of the extended 
implant and may be bothersome to the patient. The mandibular 
glove configuration of chin implants is made to cradle the anterior 
inferior border of the mandible and provide several millimeters 
of vertical lengthening. In addition, there are very large implants 
that are made that have major extension below the mandibular 
border and provide significant increase in vertical height. | have 
never placed one of these types of implants but | have seen several 
very unnatural appearing results with their usage. In most cases, a 
chin implant is not the appropriate treatment for a short lower 
facial third. 

Besides a deep mentolabial fold with accompanying retrogenia, 
there are other factors that favor genioplasty over chin implants. A 
guide to determine if a patient is best suited for genioplasty instead 
of an implant is based on the relative position of the upper and 
lower lip. A vertical line is drawn from the most anterior portion 
of the upper lip (LS) and another vertical line from the most 
anterior portion of the lower lip (LI) (Fig. 7.58). Patients that have 
their lower lip posterior to a vertical line from the upper lip are 
frequently poor candidates for chin implants as bringing the chin 
forward with a posterior sitting lip would deepen the mentolabial 
fold. These patients would benefit from a simultaneous vertical and 
horizontal movement, 1.e., advancing and lengthening the chin. 
Patients with vertical (and horizontal) deficiency are best treated 
by a sliding genioplasty (sometimes called horizontal genioplasty). 


The occlusion and jaw position should be evaluated, as some 
patients would benefit from mandibular advancement, which could 
correct the bite and the chin aesthetics simultaneously. 


Chin Implant 
Surgical Approaches 


Chin implants can be inserted from an intraoral route through the 
mouth or extraorally from the submental area. Arguments exist 
between various practitioners regarding which route Is best, and it 
boils down to surgeon preference. | use intraoral placement if | am 
not performing any open surgery in the submental region (e.g., 
platysmaplasty or submentoplasty), because it prevents a visible 
scar. |f | am performing platysmaplasty and already have a submental 
incision, it makes sense to place the implant through this route. In 
placing hundreds of implants over the past 25 years, | have seen 
no greater incidence of infection from the intraoral route. The 
intraoral route does provide more disruption of the mentalis 
muscle and probably has a slightly longer recovery but my experi- 
ence has been the null hypothesis: both approaches are equal. 

Intraoral chin implant and genioplasty approaches are exactly 
the same but a chin implant can be placed through a much smaller 
incision, Whereas a genioplasty requires more working room. In 
addition, a chin implant may be placed through a submandibular 
incision where a genioplasty is routinely performed intraorally. The 
intraoral incision design is a “trapdoor” outline that should extend 
a minimum of |5 mm anterior from the anterior mandibular 
sulcus. Failure to extend the incision far enough anteriorly from the 
sulcus will create a trench or scarring that can become bothersome 
and an unhygienic food trap (Fig. 7.59). 

| exclusively use a radiofrequency microneedle for this incision 
and dissection, as it provides precision pressureless incision with 
simultaneous hemostasis. The dissection continues through oral 
mucosa and the orbicularis oris muscle. The labial branches of the 
mental nerve are usually encountered in the lateral portions of the 
incision and preserved (Fig. 7.60). 





Fig. 7.58 (A) If the lower lip rests significantly posterior to the upper lip, the patient may be a poor candidate for chin implant and require a 
genioplasty to increase both the vertical and horizontal length of the chin. (B) This provides simultaneous lengthening and advancement. 
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After this mucosa and orbicularis layer is incised, the instrument 
is angled posterior to the mandible to avoid perforating the lip (Fig. 
7.61). This is an important concept for the novice surgeon to 
remember. Io reiterate, the initial incision is made through mucosa 
and muscle and then directed posteriorly and inferiorly through 
deeper soft tissue to bone. 

The dissection proceeds in a posterior and inferior direction and 
the deeper layers are visualized. The paired mentalis muscle and 
central fat pad lying between them Is shown in Fig. 7.62. The 
paired mentalis muscle usually blends into the soft tissues and are 
incised as a single deep plane unit, but can be better identified with 
soft tissue dissection with a cotton-tipped applicator (Fig. 7.63). 
The mentalis muscles are transected and the dissection continues 
through the periosteum to the anterior mandible (Fig. 7.64). There 


are no significant neurovascular structures in the mandibular 
midline. 

Depending upon the configuration of the intended implant, the 
inferior border may require dissection. This is never done with 
sliding genioplasty, but if the surgeon desires to use a glove-type 
implant or place a silicone implant slightly below the inferior border, 
minor dissection can be performed under the anterior mandibular 
border (Fig. 7.65). 

In rare cases with significant microgenia and an obtuse cervico- 
mental angle, the surgeon can mobilize and free some skin using 
scissor dissection in the subcutaneous or subplatysmal plane (Fig. 
7.66). This may also be of value in patients with lip incompetence. 
These are patients that, due to skeletal and soft tissue relationships, 
have difficulty or cannot close their lips at rest. When asked to do 





ne 


Fig. 7.59 The trapdoor incision (outlined) is made through the lip 
mucosa |5—20 mm anterior to the mandibular sulcus. 


Y 


Fig. 7.60 The labial branch of the mental nerve that is usually 
encountered in the lateral portions of the Incision. 





Fig. 7.61 (A) When making the mucosal incision, care must be exercised not to perforate the lip. (B) An inadvertent full-thickness perforation. To 
prevent this, as soon as the mucosa and orbicularis muscle is incised, the instrument is angled posteriorly toward the mandible. 
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Fig. 7.62 The suborbicularis soft tissue chin anatomy. LB, labial 
branches of mental nerves: M, mentalis muscles: F fat; OO, orbicularis 
oris muscle. 





Fig. 7.63 The paired mentalis muscle during the chin implant 
dissection. These muscles originate from the chin periosteum and insert 
into the dermis of the chin. 


so, the mentalis muscle dimples. Placing a large implant in a patient 
with lip incompetence can prevent lip closure. To prevent this, a 
smaller implant may be used, the skin may be mobilized or the 
mentalis muscle can be treated with neurotoxin to relax the lip 
posture. 

At this point, a periosteal elevator is inserted and lateral sub- 
periosteal dissection proceeds along the inferior mandibular border 
to the second molar region. The mental foramina (and accompa- 
nying neurovascular bundles) lie approximately 12-15 mm superior 
to the inferior mandibular border (Fig. 7.67). This means that the 
surgeon generally has 12-15 mm of space between the bottom 
of the jaw and the nerve. The width of a Molt No.9 periosteal 
elevator is 9 mm and if positioned at the inferior border of the 
mandible, the dissection will almost always remain inferior to the 
mental neurovascular bundle (Fig. 7.68). Dissection with a lighted 
Aufricht retractor is the most accurate means of safely avoiding the 
mental neurovascular bundle but experienced surgeons can 





Fig. 7.64 The dissected anterior mandible with the transected mentalis 
stumps, the central fat pad and the orbicularis oris muscle. 





Fig. 7.65 (A) The radiowave microneedle incision in the soft tissue interface from the anterior inferior mandibular border. (B) The area after 


limited subperiosteal dissection to expose the inferior border. 
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navigate the dissection without direct vision. Superior dissection 
continues in the midline to the sulcus and inferiorly to the man- 
dibular border. 

As the lateral dissection is performed, it is important not to 
dissect the periosteum below the inferior border of the mandible, 
as this creates extra space below the border and can allow the 
chin implant wings to extend below the border, which can result 
in a palpable and visible projection. With all implants, regardless of 
location, the goal is to keep the dissection pocket as small as 
possible to contain the implant and prevent malposition or 
unwanted extension, movement, and rotation. In some advanced 
applications, or with customized chin implants the dissection may 
violate the inferior mandibular border, but with normal stock 
implants, it is important to keep the inferior border intact to contain 
the implant and prevent dead space. 

At this point, the pocket is irrigated with antibiotic solution, as 
described earlier in this chapter and all bleeding is controlled. Many 
surgeons use trial implant “sizers,” which are the same dimensions 





Fig. 7.66 Facelift scissors used to dissect and free skin for mobilization 
over the extended chin. This in not commonly performed unless the 
patient will receive a large chin implant and not have sufficient skin 
freedom to passively conform to the new augmented chin. 


as the actual implants (Fig. 7.69). Busy implant surgeons have 
specific sizers for all common types of implants. Generally, the 
surgeon has an idea preoperatively of what type of configuration 
is best suited for the patient. In this case, the sizers might be used 
only to decide what exact size looks best. In other cases, different 
implant configurations (styles) are tried, to decide the best match. 
Although sizers are a useful tool, the surgeon must remember that 
the patient is sedated and the mandibular position may not be 
accurate and that the local anesthesia and soft tissue dissection 
skews the actual result. Again, the sizers are only a guide. When 
a sizer is placed through the intraoral incision, the surgeon should 
pull the lip superior and posterior to closer approximate the non- 
dissected chin shape and position. Using a sizer from the external 
submental transcutaneous approach Is more accurate, as less tissue 
dissection Is performed relative to the intraoral approach and what 
you see is closer to what you get. 

Once the proper implant size and configuration is decided, an 
actual clear silicone implant is removed from the sterile pack and 
placed in antibiotic solution. It is important to refrain from contami- 
nating the implant with glove powder or surgical debris. The 
implant is always placed on a solid surface and never on paper or 
other material that could adhere. The implant is then placed into 
the incision. One of the main advantages of using silicone is its 
flexible nature. A small incision is possible, as one side of the 
implant may be inserted into the pocket while bending the implant 
ends together (Fig. 7./0). Since rigid implants such as porous 
polyethylene are not flexible, larger incisions or two piece implants 
are required. It is important not to fold the implant tail under the 
implant body when inserting (see Fig. 7.22). 

Being able to easily customize implants by trimming is another 
huge advantage of silicone material. Although many of the stock 
“off-the-shelf” implants work fine out of the box, experienced 
implant surgeons frequently customize implants to better fit the 
patient (Fig. 7.71). My most common trimming procedure is 
reducing the length of implant tails on females. Many females have 
very petite, tapering chins, and standard implant tails can make the 
result too bulky. | sometimes trim the central portion of the implant 
to shorten the superior portion. This reduces the vertical length of 
the implant and provides a lower point of projection. This is useful 





Fig. 7.67 A freeway space of |2—|5 mm usually exists from the mandibular border to the mental foramen. 
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Fig. 7.69 An intraoral dissection approach with a chin sizer in place in 
the pocket (blue). Another sizer is held outside the mouth to visualize 
the entire device, 





Fig. 7.68 The mental nerve position on a preserved skull model (A) 
and a cadaver dissection (B), exposing the mental neurovascular bundle, 
which is approximately 12-15 mm above the inferior border of the 
mandible. 
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Fig. 7.70 (A) Due to the flexible and bendable nature of silicone, a small incision can be used and the implant inserted into the pocket one side at 
a time. (B) The implant sitting passively in the pocket. 


re 
(ae 
LL 
— 
ME 
< 
IL 
© 





FACIAL IMPLANTS 








Fig. 7.72 (A) It is imperative to place chin implants subperiosteally on the dense cortical bone on the lower portion of the mandible. (B) The 
more superior bone overlying the anterior tooth roots Is very thin and implants should not be placed on this bone as they can erode into the teeth 


and cause damage. 


in patients where a taller central portion of the implant would 
overly plump the mentolabial fold. 

Positioning the implant is of utmost importance and many forms 
of malposition can occur. Absolute positioning is easier with the 
intraoral approach, as visualization of the implant and pocket are 
much better than with a transcutaneous submental approach. 
When surgeons use the submental approach, there is a significant 
effort to keep the incision small for minimal scarring. The problem 
is that small incisions provide less access and visualization of the 
surgical field. Since the intraoral incision is hidden, it can be larger, 
to enable better vision and access. The best-fitting implants adapt 
intimately to the mandibular anatomy. Silicone also has the advan- 
tage of flexing around anatomy that rigid materials do not. The 
implant must be correctly positioned in all three dimensions and 
failure to do so can produce a noticeable asymmetry. First and 
foremost, all chin implants should lie on the lower, thicker central 
mandibular bone (menton). This bone is a thick cortex and is 
resistant to resorption. A common mistake occurs when the 
surgeon places the implant higher on the mandibular symphysis 
and instead of overlying the thick cortical bone. In this case, the 
implant sits on the more cancellous alveolar bone around or over 


the tooth roots (Fig. 7.72). 
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As positioning steps continue, It is imperative that the implant 
tails lie below the mental foramen and neurovascular bundle (Fig. 
7.73). It is also important that the implant tails are not so close to 
the nerve that oral function causes the tails to impinge on the 
nerve. If this occurs the patient may report pain or a shock or 
electric sensation. If the mandibular anatomy or implant configura- 
tion is such that the tails contact the nerve, then the tails must be 
trimmed or secured inferiorly with screws. The best way to view 
the foramen and implant tail relationship is with a lighted Aufricht 
retractor. 

The implant needs to be centered to the midline of the patient 
and it can be very obvious if it is not. In a normal and symmetric 
patient, the hard tissue midline, the upper and lower central inci- 
sors and the soft tissue midline all coincide. It is not common, 
however, to have various asymmetries of these relationships. The 
patient's midline should be marked with a surgical marker in the 
upright position before anesthesia to help center the midline. If 
the patient has midline discrepancies, then the compensated posi- 
tion should be marked. The final solution is to be able to aestheti- 
cally center the implant. The implants have a midline index mark 
which is most commonly aligned between the upper and lower 
incisors in the symmetric patient (Fig. 7.74). 


The horizontal position of the implant would be parallel to 
inferior border of the mandible (and the floor if the patient were 
upright) and is indexed to be parallel to the mandibular occlusal 
plane (Fig. 7.75). 

The final indexing requires the surgeon to consider how the 
implant body sits on the mandible relative to the tails including 
vertical position and pitch and yaw (Figs. 7.76, 7.77). 

When all of the aforementioned indexing is completed and the 
nerve is free of obstruction, the implant is fixated. | fixate every 
implant | place, whether chin, cheek, or mandibular angle. As 
discussed above, many surgeons do not employ screw fixation for 
implants. A well-placed implant in a small pocket may do well, and 
not migrate, but oral function and bone changes can affect position. 
Although a non-fixated implant may not migrate, a fixated implant 
cannot, in normal circumstances. Screw fixation not only prevents 
migration, but also discourages micromovement, which is a force 





Fig. 7.73 This cadaver dissection shows a mandibular implant lying just 
below the mental foramen. It is important to have clearance so the 
implant tails do not impinge on the neurovascular bundle. 


that encourages underlying bone resorption. An implant that adapts 
well to the mandible can usually be secured with a single 8—12 mm 
midline titanium screw. Although self-drilling screws can be used 
in the soft maxilla, they are not suited for the thick mandibular 
cortex. The implant kit shown in Fig. 7.25 contains a drill used to 
penetrate the implant and cortex. The debris is irrigated and a 
|O-mm (on the average) screw Is placed through the implant (Fig. 
7.78). The screw is placed flush or slightly above the implant. It is 
important not to insert the screw below the surface of the soft 
implant or the implant can dislodge and “jump” the screw. Also, 
an overtightened screw can apply pressure on the bone. If the 
screw Is not tightened close to the surface of the implant, it might 
be palpable by the patient and bothersome. The screw-retained 
implant should be firm and passive. Although a single screw is 
usually used, sometimes the surface of the implant and mandible 
do not favor stability and the implant can rotate. In this case, a 
second “anti-rotation” screw is placed lateral to the midline. In a 
small number of cases a third screw is placed. This is usually to 
stabilize an implant that will not seat properly, or one that has tails 
that displace superiorly and impinge on the nerve (Fig. 7.79). 

When the surgeon Is satisfied with the total positioning of the 
implant, the surgical site is checked for hemostasis and irrigated 
with antibiotic solution. When using the intraoral approach, it Is 
absolutely paramount to reattach the transected mentalis muscles. 
If this is not done properly, lip incompetence can occur. The 
mentalis muscles are integral for normal lip function and tt is difficult 
to correct this situation at a later date. The mentalis muscle stumps 
are generally very vascular and easy to identify and resuture 
(Figs. 7.80, 7.81). 

The orbicularis oris muscle is not sutured and the final closure 
is performed with 4-0 gut interrupted sutures (Fig. 7.82). Inter- 
rupted sutures are used intentionally, as a running suture can 
produce a water-tight closure and prevent passive drainage and 
encourage hematoma or seroma. 

A Velcro head wrap is placed to compress the surgical site and 
removed 24 h later. 





Fig. 7.74 (A) Midline indexing with an intraoral approach and (B) the same indexing with a submental transcutaneous approach. 
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Fig. 7.75 The horizontal position of the implant (lower yellow arrow) 
is indexed parallel to the mandibular occlusal plane (upper yellow 
arrow) in the symmetric patient. It is otherwise adjusted to enable 
aesthetic symmetry. 





Fig. 7.76 Improper vertical positioning of the implant. (A) The implant 
placed too inferiorly and (B) the implant placed too superiorly. 
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Fig. 7.77 Improper implant positions, (A) where the implant is rotated 
or (B) where the tails are tipped down. The tails can also can be kicked 
up and impinge on the nerve. 


Minimally Invasive Intraoral Approach 


Although the previously described intraoral approach to silicone 
chin implants is my most common technique, | have done a 
number of cases with a less invasive vertical incision. This approach 
does not violate the mentalis muscles and therefore heals faster 
but the drawback is substantially less intraoperative visualization. 
A vertical incision is made in the midline of the lip through 
mucosa and orbicularis oris muscle. The mentalis muscles are 
identified and incised in the midline to bone (Fig. 7.83). The 
mentalis muscle is then retracted unilaterally and the periosteal 
elevator is used to tunnel to the second molar region and this is 
repeated on the other side. The implant is then inserted through 
the gap between the mentalis muscles (Fig. 7.84). After successful 
placement and indexing, the mentalis muscle bellies are sutured in 
the midline and the mucosal incision is then closed (Fig. 7.85). 


Submental Transcutaneous Approach 


| utilize the transcutaneous submental approach when | am doing 
facelift or submentoplasty surgery, since the incision is already 
defined. When performing submental placement, the procedure 
is performed in the following manner. With the patient upright and 
before any local anesthesia is injected the submental incision is 
marked before surgery. Since this will be a visible incision, planning 
to optimize the position is important as a crooked or misplaced 
Incision Is very Obvious In the area. 
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Fig. 7.79 (A) Although most implants can be stabilized with a single screw, (B) sometimes additional screws are needed to totally stabilize the 


implant. 





Fig. 7.80 Suture reapproximation of the transected mentalis muscle 
stumps is essential to normal oral function. A 4-0 Vicryl suture placed 
between each transected mentalis (lateral sutures) and a single midline 
soft tissue. 


The incision is traditionally placed in the submental crease in 
younger patients. The submental crease is identified and a straight 
edge is used to locate the true vertical (midline) and horizontal 
planes, which should intersect in the center of the planned sub- 
mental incision (Fig. e7.3). Older patients or those with ptotic chins 
(witch's chin) frequently have a very deep trough in the submental 
crease. In these situations, the incision is placed slightly inferior to 
submental crease because an Incision in the deep crease can make 
it deeper (Fig. 7.86). (This is very important in facelift surgery and 
described in detail in Chapter 3.) The incision may also be placed 
inferior to the submental crease if a large chin implanted is planned. 
Larger implants can protrude significantly and when the skin is 
redraped, a normal submental crease Incision may end up on the 
chin instead of under it. 

After the skin is prepped, 5 mL of 2% lidocaine with | : 100,000 
epinephrine is injected in multiple planes to the periosteal level and 
several mL at the soft tissue Incision site. A 2—3 cm incision is made 
through the skin and subcutaneous plane with a scalpel. The best 
way to make a straight incision in this area is to make a “V” with 
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Fig. e7.3 The submental incision is marked with the patient upright 
before anesthesia Injection. It is important to plan the incision in the 
center of the crease while observing the true vertical (midline) and 
horizontal planes. 
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the fingers and spread the skin taut (Fig. 7.87). Putting the wound 
on stretch encourages a straight line incision. Experienced chin 
implant surgeons can place a silicone implant through a very small 
incision. Although this may be an attribute for a small scar, it 
severely limits vision and in my opinion, increasing the incision by 
5 mm or so can allow superior direct vision, which is important 
for mental nerve visualization and fixation. 





Fig. 7.81 Two different cases with the mentalis muscle resutured. 





After the scalpel incision, a surgical sponge is used to dissect to 
the level of the platysma attachment in the midline (Fig. 7.88A). 
The remaining incision is performed with radiowave microneedle 
or cautery (Fig. 7.88B). The midline of the submental region is a 
very safe region, and no major nerves or vessels are endangered. 
The dissection continues through the periosteum and inferior 
border of the mandible is identified in the midline (see Fig. 7.90). 
It is Imperative to continue all dissection in the subperiosteal plane. 
In cases of chin ptosis (witch's chin) or when using a larger implant, 
the surgeon can use facelift scissors can dissect superiorly in the 
subcutaneous plane only (Fig. 7.89). The deep subperiosteal 
dissection is continued superiorly so all tissues are freed to the 
level of the mandibular sulcus. Using a periosteal elevator, the 
subperiosteal dissection is continued laterally on both sides (see 
Fig. 7.88A). The dissection is made laterally with caution to avoid 
the mental nerve. | prefer to dissect to the mental foramen and 
actually visualize the neurovascular bundle. The mental nerve lies 





Fig. 7.82 The mucosa is closed with interrupted 4-0 gut suture. 
A water-tight closure (or running suture) is not used as it prevents 
drainage. 





Fig. 7.83 (A) In the minimally invasive approach, a vertical incision is made in the midline between the mentalis muscles and (B) the dissection is 


performed laterally. 


428 








Fig. 7.85 After the implant is successfully indexed and fixated, the mentalis muscle bellies are sutured in the midline with a 4-0 Vicryl suture and 
the mucosal Incision is closed with 4-0 gut suture. 


+ Submental crease 
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Actual incision * 





Fig. 7.86 Patients with chin ptosis often have a deep trough in the submental crease and making an incision in this area can deepen the crease. In 
these patients (especially during face and neck lift) the incision is placed several millimeters inferior to the submental crease. If a large chin implant is 
planned, the incision may also be lowered. 
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Fig. 7.87 (A,B) Placing the incision on lateral stretch by making a “V” with the fingers assists the surgeon in making a straight horizontal incision (C). 





Fig. 7.89 In cases of chin ptosis, the subcutaneous plane 
(not the subperiosteal plane) can be dissected superiorly to 
free the submandibular crease and improve the ptosis. This 
dissection frequently causes bleeding in the vascular area that 
must be controlled with a fine bipolar cautery. 


Fig. 7.90 (A) The anterior mandible 
and (B) the periosteal elevator dissecting 
between the mental nerve and the 
mandibular border. 











Fig. 7.91 (A) One side of the silicone chin implant inserted through the incision and (B) the implant folded in the center and the other side of the 
implant inserted into the contralateral incision. Holding the implant with forceps improves handling. 


approximately 12-15 mm above the inferior border of the man- 
dible, and its presence must be anticipated. As stated earlier, a Molt 
No.9 periosteal elevator is an excellent instrument to use. It is 
efficient, and the width of the spoon tip Is narrow enough to allow 
dissection under the mental foramen without disrupting the nerve. 
If the operator keeps the dissecting edge of the periosteal elevator 
on the inferior border of the mandible, the mental nerve is gener- 
ally well protected (see Figs. 7.67, 7.68). 

The dissection is made posteriorly as far as necessary to accom- 
modate the implant tails of the specific implant style used. This is 
usually in the area of the first or second molar tooth (Fig. 7.90). 
The dissection pocket should be only slightly larger than the implant 
to prevent movement. After the pocket Is dissected, an implant 
“try-in” sizer can be utilized if desired (see Fig. 7.69). 

These sizers are available for most common implant configura- 
tions through the manufacturer. Once the desired implant is 
chosen, the tails may be trimmed depending upon the size of the 
implant and patient (see Fig. 7.7 1). The dissection pocket is irrigated 
with antibiotic solution, and one side of the implant is inserted into 
the Incision. Since silicone implants are very flexible, it is not difficult 
to fold the implant in the center to insert the other side through 
the small incision (Fig. 7.91). 

Once the implant is in the proper position, it is important to 
make sure that the implant tails are not folded under the implant 
body (Fig. 7.92). 

Many implants have a midline mark in the center, and this should 
be aligned with the mandibular midline. Since the dental midline 
may not be in alignment with the soft tissue midline, care should 
be taken to properly align the implant. This is the same process as 
described in Fig. 7.74. Fig. 7.93 shows the midline alignment for 
submental transcutaneous approach. 

Most surgeons agree that chin implants should be fixated in 
some manner. In the vast majority of the problem implants that | 





Fig. 7.92 The tapering tails of silicone implants can be very flexible and 
it is imperative that the tail does not fold under or over during the 
insertion. The surgeon should palpate both tails after insertion to make 
sure there is a gradual and smooth transition at the tails. A folded tail 
can produce a palpable and visible lump. 


have removed (placed by other surgeons), implant mobility was a 
factor in the failure. Many surgeons utilize suture fixation by placing 
a suture or sutures through the inferior border of the implant and 
engaging the periosteum at the inferior border of the mandible. 
Although sutures may stabilize an implant, they do not prevent 
micromovement and again, | feel that this is one of the prime 
factors for underlying bone resorption. In addition, | have person- 
ally seen numerous cases that | was revising that had suture fixation, 
but the implant and the sutures were both mobile (Fig. 7.94). 

| perform screw fixation on all implants. Self-drilling screws are 
not generally used on the thick mandibular cortex. This requires a 
drill to first make the hole and the screw is then inserted. A single 
screw (see Fig. 7./8) is used to stabilize the implant in the midline. 
If the implant has a tendency to rotate, a second screw can be 
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placed to further stabilize the implant. Sometimes, a third screw 
can be placed. This is generally a result of the implant not intimately 
fitting to the mandible, or when the tails need to be moved down 
and stabilized as not to impinge on the mental nerve (Fig. 7.95). 
After the implant is placed and fixated, a final inspection is made 
for hemostasis, symmetry and to view the implant tails in relation 
to the mental nerve. If the implant tails are contacting the mental 
nerve, they must be trimmed, relieved, or fixated inferiorly to 





Fig. 7.93 Before securing the implant, it is imperative to align the 
implant midline with the patient's true midline. 


prevent future problems (Fig. 7.96). Finally, the incision is closed 
in layers. The periosteal layer can be closed if it is identified and 
thick enough to hold a stitch. The remaining soft tissue closure is 
completed with 4-0 gut suture and the skin is closed with 6-0 nylon 
suture or 5-0 gut suture in an everted manner (Fig. 7.97). 


Case Presentations 


Figs. 7.98-/,103 and Figs. e7.4-e7.6 show before and after pic- 
tures of selected chin implant cases. Some of the patients have also 
had concomitant cosmetic facial procedures, but the chin improve- 
ment of the case is obvious. 


Chin Implant Complications 


Chin implant placement is a predictable procedure, and many of 
the “complications” are proximal to the scalpel; in other words, 
the fault of the surgeon. These most commonly include over- 
correction, under-correction, and asymmetric placement. 

First and foremost is choosing the correct implant and implant 
material. | have only discussed my use of silicone material previ- 
ously in this chapter. Implant configuration and form can also be a 
big factor in aesthetic result and biocompatibility. One complication 
that | have commonly treated from other surgeons is the place- 
ment of non-fixated “button’-type silicone chin implants (Fig. 
7.104). Although these diminutive implants were more popular 
decades ago, | still see complications from them. | am sure some 
surgeons are still tempted to use them, as they are small and easy 
to place. | have seen a number of these type of implants that were 
extruding through the oral mucosa (Fig. 7.105). These implants 
may have been successful if they had been fixated with bone 
screws, but the small size coupled with the dynamic muscles 
around the chin is a prescription for failure. The muscular move- 
ments of the chin will produce macromovement and the implant 
becomes a foreign body and can damage hard and soft tissues 

Text continued on p. 437 





Fig. 7.94 (A) An implant that was too aggressively reduced by the surgeon and “fixated” with suture. Note the degree of mobility from the 


supposed fixation suture. (B) A typical single midline fixation screw. 
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Fig. e7.4 This patient underwent cheek and chin implants. 





Fig. e7.5 This patient was treated with facelift and chin implant. 
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Fig. e7.6 This patient was treated with facelift and chin implant. 
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Fig. 7.95 (A) A single titanium fixation screw stabilizing the implant. (B) An implant stabilized with a second screw to prevent rotation of the 
implant. 





Fig. 7.96 The arrow points to the mental nerve. It is important the tails remain inferior to the nerve and will not flex against the nerve during 
normal oral function. A second fixation screw can maintain the tail in position if necessary. 





Fig. 7.97 (A) Deep soft tissue closure and (B) the final skin suture. An everted closure will heal with a flat surface. 
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Fig. 7.98 This patient underwent chin implant and submental liposuction. 





Fig. 7.100 This patient underwent facelift, blepharoplasty, cheek and chin implants. 





i 


Fig. 7.101 This patient underwent facelift, blepharoplasty, full face CO laser, and simultaneous chin implant. 





Fig. 7.102 This 8-year-old with Pierre—Robin syndrome was treated with bilateral costochondral temporomandibular joint implants and a 
simultaneous chin implant to improve his aesthetics. 
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Fig. 7.103 This patient was treated with facelift and chin implant. 





-S 


Fig. 7.104 Older style button chin implants. | have seen numerous complications from these small non-fixated implants, including extrusion and 
bone resorption. 





Fig. 7.105 This patient was treated with a non-fixated silicone button-type implant. The implant is mobile and displaced and is pushing against the 
mandibular vestibular mucosa. 
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Fig. 7.106 This patient presented with a pain and a mobile chin implant placed by facial plastic surgeon from another office. (A) The small implant 
that is secured with a loose suture. This type of stabilization is inadequate to prevent movement of such a small implant, which is easily displaced by 
the perioral musculature. (B) The implant, which was obviously carved down to this small size. 








Fig. 7.107 (A) An older style chin implant and (B) a contemporary 
anatomic silicone chin implant. Anatomic implants provide augmentation 
with natural contours to enhance the aesthetic result. 


(Fig. 7.106). Virtually every patient with a deficient chin would 
benefit more from a true anatomic implant to provide more natural 
and extended contour (Fig. 7.107). 

Normally, the chin implant should be flush with the inferior 
border of the mandible. In selected cases, the implant may inten- 
tionally lie below the mandibular border to lengthen the lower 
facial height, but the patient must be made aware that the edge of 
the implant will be palpable and possibly annoying. Occasionally, 
the implant may be inadvertently placed too far below or too far 
above the mandibular border, and lead to aesthetic problems. 
Minor superior positional problems may include a palpable ridge 
or cosmetic deformity, but severe problems can exist when the 
implant is placed too superiorly, as described in Fig. 7.72. The bone 
over the lower anterior mandible (menton) is dense cortical in 
nature. The bone overlying and around the tooth roots is much 
thinner. The science of orthodontics involves moving teeth through 
this thinner bone. Consequently, a mobile implant placed over this 
thin bone can easily cause bone resorption and a significant defect, 
possibly injuring the teeth. Figs. 7.108-7.129 show aesthetic and 





pathologic changes from improperly placed or mobile silicone chin 
implants. 

Due to my longstanding involvement with facial implants, | see 
complications from all over the world. Although | have seen 
numerous cases of moderate to severe mandibular bone resorp- 
tion with silicone implants, | have never seen this occur with an 
implant that was fixated with screws. It is impossible to guarantee 
that securing an implant will totally prevent resorption, but it Is a 
good bet that an improperly placed, mobile implant will be prob- 
lematic. Fig. 7.109 shows radiographs of a patient who presented 
with discomfort from his chin implant. The images looked normal 
(with the exception of the implant riding too superiorly). Explora- 
tion revealed a significant resorptive defect. The “M” for the 
medium size implant is branded on the bone and illustrates the 
slow insidious nature of the slow resorptive process (Fig. 7.1 10). 

Placing the implant over the thin alveolar bone (over the tooth 
roots) can induce bone resorption, infection, and tooth damage 
(Fig. 7.1 11). Fig. 7.1 12 shows an intraoperative image of an implant 
that, instead of being placed at the mandibular border is instead 
placed too superiorly. Surgeons with advanced implant experience 
may place an implant slightly superior, but the rule of thumb is to 
place the implant at the inferior border. Some glove-type implants 
are intentionally placed below the mandibular border. 

Some degree of settling can be seen with any implant, and tt is 
not unusual to see |—2 mm of erosion under a healthy implant 
that has been in place for years. However, gross bone loss is 
pathologic and must be treated by removing the implant and 
dealing with the defect (Figs. 7.116, 7.117). 

Three-dimensional malpositional changes have been briefly 
discussed but warrant further description. Pitch, yaw, and roll can 
all come into play with implant placement, and malposition can 
occur in all dimensions. One of the most common problems | 

Text continued on p. 442 
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Fig. 7.108 The patient was treated by a plastic surgeon from another city. (A) The patient with an excessively superiorly placed silicone implant. 
The dotted line shows the actual projection of the implant. (B) The same patient after the previous implant was removed and replaced with an 
anatomic implant placed in the correct position. 





Fig. 7.109 A similar case to the patient shown in Fig. 7.108. The cephalometric radiograph shows the implant sitting too superiorly on the 
anterior mandible. Instead of sitting on the dense cortical bone, this implant is sitting over the tooth roots and the thin alveolar bone, which can 
result in a negative aesthetic result as well as induce bone resorption and damage to the lower anterior teeth. 
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Fig. 7.110 (A) The radiograph of the patient shown in Fig. 7.109. (B) CT scan and enhanced 3D view that illustrate the resorption behind the 
implant. (C) Half of the implant removed and showing the significant amount of bone loss. (D) The surgical defect, where about 6 mm of bone loss 
occurs. The midline mark and “M” for medium marks on the inferior side of the implant left impressions in the bone indicating a slow steady 
process of settling and remodeling. 
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Fig. 7.111 Two more cases of implant malposition resulting in pain and 
mobility. (A) A tracing over an implant that was obviously placed too 
superiorly and over the tooth roots. (B) Severe resorption from a 
mobile chin implant placed 25 years previously. This implant was 
actually eroded into the sublingual space representing bicortical 
mandibular osteolysis. 


Fig. 7.113 Significant resorption was seen in a patient with pain in the 
chin, years after placement. (A) The 4+ mm of bone resorption and 
(B) the offending mobile implant. 





Fig. 7.114 A patient from another city that had a button-type implant 
placed without fixation. The bony defect shows significant resorption to 
the mid-mandible 7 years after placement. The “M” for medium that 
was on the underside of the implant is seen on the bone. 





Fig. 7.112 An implant placed over the tooth roots instead of the 
dense bone of the mandibular cortex. 
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Fig. 7.115 The same patient as shown in Fig. 7.! 14. The original small implant and associated resorptive bone spicules and the new anatomic 
implant placed in its place. 





Fig. 7.116 (A) A large osteolytic lesion on the chin secondary to longstanding inflammation and implant mobility. This defect actually communicated 
with the sublingual space. (B) A synthetic bone graft material and (C) the grafted defect. 





Fig. 7.117 (A) An osteolytic defect from implant mobility and inflammation, (B) the defect grafted with a hydroxyapatite material; and (C) a 
membrane placed to contain the graft. 
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Fig. 7.119 (A) A visible lump below the right mandibular border (arrow), which is a result of the implant tail facing inferiorly. (B) An intraoral 


incision made to view and trim the offending implant tail (arrow). 


see from other surgeons is implant placement, where one 
side is inferior placed and the other side is superiorly placed 
(Fig. 7.118). 

It is also possible to have one or both tails lie below the man- 
dibular border. This generally occurs when the front of the implant 
is tilted up and the tails are tilted down. The only way to correct 
this is to reposition the entire implant or trim the offending tail 
without disturbing the entire implant (Fig. 7.1 19). All surgeons must 
check the position of the implant tails at the end of the case. In 
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some situations, the tails can have a tendency to lie below the 
mandibular border. If this occurs, the tails either need to be 
trimmed or secured with a screw to prevent movement. 

An implant tail that is displaced inferiorly may only be a cosmetic 
problem but a tail that is displaced superiorly can cause pain or 
damage as a result of impingement on the mental nerve. The 
surgeon should always visually verify that the implant tail is inferior 
the mental neurovascular bundle. Some implants may have a 
tendency for superior tail displacement as a result of the patient's 


anatomy. In these cases, the tail must be removed or stabilized 
with a fixation screw (Fig. 7.120). The ability to stabilize and fixate 
silicone implants is a big advantage. 

Although sensory nerve deficit occurs from implant placement, 
it is almost always transient, unless there is direct damage to the 
mental nerve. Motor nerve damage Is even rarer and can occur 
from simultaneous liposuction with implant placement or over- 
aggressive dissection, stretching, and retraction (Fig. 7.121). | have 
never seen a permanent facial motor nerve injury from an isolated 
chin implant placement. 








Fig. 7.120 An out of town patient treated by another surgeon: 

(A) This CT scan shows implant malposition with the left side of the 
implant impinging on the area of the left mental nerve. (B) The same 
patient after removing the malpositioned implant and placement of a 
new implant. The fixation screws also serve to stabilize the implant tails, 
which are now are well below the neurovascular bundle. 


Implant Infections 


Early in my career, when | was using primarily ePTFE implants, | 
experienced numerous implant infections. In the | 5-year period, 
since | switched to silicone implants only, infections have been very 
rare. Implant infections can manifest early during the healing 
process or smolder and not manifest for months or years. Unusual 
symptoms, or pain, drainage, or swelling may be signals of an 
infection. A cellulitis would manifest as in indurated painful swelling 
with erythema. A fluctuant abscess may manifest as pointing inflam- 
matory tissue extraorally or intraorally, and in advanced cases can 
involve the bone (Figs. 7.1 22—/.| 24). Implant infections tend to 
remain localized and do not progress to severe local or systemic 
problems. Removing the implant will generally solve the problem. 
If the patient has a silicone implant that is stabilized with fixation 
screws, most infections can be treated with local antibiotic irrigation 
and systemic antibiotic therapy. If the implant is not fixated, it is 
simply a floating foreign body in a sea of purulence, and needs 
removed. 

While discussing infections, it is important to address the pos- 
sibility of any preoperative condition that could induce an infection 
in the implant. No facial implant should be placed in a patient with 
existing dental or periodontal disease. | personally feel that all 
prospective chin implant patients should have a panoramic radio- 
graph to rule out any pathology that could compromise the implant 
result (Fig. 7.125). 


Incision Problems 


Soft tissue-related incision problems can occur from improper 
technique. The importance of reattaching the mentalis muscles 
during intraoral placement was previously discussed (see Fig. 7.81). 
Failure to approximate the incised mentalis can lead to lip Incom- 
petence with lower tooth exposure (Fig. 7.126). This is an 
extremely difficult problem to repair so the importance cannot be 
overstressed. The importance of not placing the incision close to 
the sulcus was discussed (see Fig. 7.59) and the problem with an 
incision close to the sulcus is wound contraction and the area 
becoming a food trap (Fig. 7.127). This condition can be treated 
by scar excision (Figs. 7.128, 7.129). Large scars may require 
mucosal grafting. This problem can be avoided by placing the 
incision adequately anterior to the sulcus by 15-20 mm. 





Fig. 7.121 (A) A chin implant patient 2 weeks after placement. She has a left-sided marginal mandibular nerve paresis, which is manifested by the 
inability of the lip depressors to depress the lower left lip. (B) The return of normal function 8 weeks after surgery. 
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Fig. 7.122 This patient developed an infection months after 
placing an ePTFE chin implant. The patient did not seek care until 
the situation worsened. A fistula is visible in the patient's right 
submandibular region and the inset shows the infected implant 
post-removal. 


Fig. 7.123 A patient with bilateral intraoral fistulae from an infected ePTFE implant (inset). Implant removal cured the infection. 





Fig. 7.124 This patient had a porous polyethylene chin implant placed in Europe, and upon return to the USA began experiencing pain and soft 
tissue deformity. Exploration showed a chronic infection with osteomyelitis. (A) The soft tissue deformity (arrow). (B) The bone resorption from the 


osteomyelitis. (C) The explanted device. 


Mandibular Angle Implants 


In the normal aesthetic face, patients have volume and structure 
in the posterior mandibular region, as well as a defined and angular 
mandibular border. Sculpted mandibular features are desirable in 
both genders. In female models, a distinct angular jawline is 
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advantageous. In males, a well-defined mandibular border and 
angle provide a “chiseled” contour associated with a masculine 
appearance or “male model” features. 

These desirable features are largely a result of heredity and 
development. The specific anatomic components that constitute 
posterior mandibular aesthetics are the size and shape of the bony 


mandibular ramus and mandibular angle. The facial soft tissues and 
especially the masseter muscle volume also play an important part 
in mandibular aesthetics. In terms of facial implants, my experience 
with mandibular angle implants is more complex than with cheek 
or chin implants. The satisfaction rate of cheek and chin implants 
are very high and the diagnosis and treatment is straightforward. 
Mandibular angle implants are more complex and the many of the 
patients requesting them are also more complex. 

Over the past decade with the growth of the Internet and social 


OE" media | have seen a large upsurge of younger patients (usually 
Fig. 7.125 A panoramic radiograph taken of a patient who presented , 
from another out of town surgeon. The infected implant was traced to male) requesting mandibular angle implants. Many of these patients 


the lower right first molar, which had an active abscess (arrow). If the are very preoccupied with their appearance. These patients may 
original surgeon had performed a radiograph before his surgery, he have the vision that angle implants will give them the “chiseled” jaw 


would have seen that the patient was not a good candidate for a chin structure of models, actors, and action heroes. A distinct angular 
implant without first treating the dental problem. Ke, Ait —— ; 
and defined jawline is a combination of numerous factors, including 








Fig. 7.126 (A) The mentalis muscle fibers inserting on the dermis of the chin. It is this attachment that shows chin dimpling with animation. 
(B,C) Two patients treated elsewhere that have lip incompetence from previous chin surgery. 





Fig. 7.127 Scarring and wound contraction that are unsightly, sometimes uncomfortable, but more importantly, they are food traps. Chewed food 
and debris can gather in the hard-to-clean recesses and contribute to Irritation and halitosis. 





Ve: Fae in C 





Fig. 7.128 (A) Scarring in the lower sulcus, (B) the tissue bed after the excision, and (C) the area after closure. 
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Fig. 7.129 (A) A patient with scarring after genioplasty and (B) the 
same patient after scar excision. 





bone, muscle, fat, and mandibular anatomy. | continually explain to 
these patients that it is pretty easy to give someone with a deficient 
chin an improved profile but it is more difficult to produce a thin, 
sculpted jawline in a patient with a full, rounded face and short 
neck. In short, mandibular angle implants are less predictable than 
other facial implants. This is very similar to performing a facelift on 
a patient with angled submental anatomy (superior and posterior 
placed larynx and hyoid) and a patient with obtuse submental 
anatomy (inferior and anterior larynx and hyoid). The final result 
will always be more impressive in the angled patient. It is often the 
case that, “what you have determines what you get.” In other 
words, some patients are better candidates for procedures based 
on their existing anatomy, or lack thereof. My point here is to 
beware of patients with possible unrealistic expectations, as this 
procedure seems to attract them even more than others. Having 
said this, a strong mandibular structure is a positive aesthetic 
compliment. People with stronger chins and jaw angles are per- 
ceived as more powerful and aggressive than those with weak 
anatomy. 

Numerous types of mandibular angle implants are available, 
including porous polyethylene and silicone. | prefer the Taylor 
Mandibular Angle Implant (Implan lech Inc.). These implants come 
in various sizes and shapes, with and without an inferior and 
posterior ridge. | prefer the models with the inferior and posterior 
ridge, which assist In seating and positioning during placement and 
can also assist in the prevention of implant rotation (Figs. 7.130, 





Fig. 7.130 The Taylor Mandibular Angle Implant has a lip on the inferior and posterior surfaces to position and index the implant. 
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Fig. 7.131 Views of the relationship of the mandible and the angle implants. 


.131). When placing the implant on the mandibular ramus, the 
ridge overlaps the inferior mandibular border and posterior ramus. 
When placing Implan Tech silicone implants, there are two basic 
configurations. The Posterior Mandibular Angle Implant provides 
the contour for those patients who need actual definition of the 
angle region but without significant lateral augmentation. These are 
primarily used for patients who developmentally have little or no 
angle prominence or patients who may have undergone mandibular 
osteotomies or similar surgeries and have lost posterior mandibular 
angle definition. This configuration offers angle outline but not 
width. More commonly, patients require the Lateral or Widening 
Mandibular Angle Implant. This provides the same angular augmen- 
tation as the previously mentioned implant but also adds 8-12 mm 
of lateral mandibular (masseter region) augmentation. This implant 
is available in 8-mm, |O-mm, and | 2-mm thicknesses; in my experi- 
ence, most patients require the 10- to |2-mm implants. At the time 
of this writing, Implan lech has released and additional style of 
mandibular implant that is very similar to the Taylor Implant with a 
slightly more contoured configuration. 

Many patients that present for angle augmentation want a wider 
Jawline and these patients are relatively easy to please. Many 
patients also want a distinct angle on the ramus and mandibular 
border and this can be more difficult, as the available stock implants 
do not protrude very much beyond the border of the mandible 
and ramus. In patients that desire significant inferior and posterior 
augmentation, a custom mandibular angle implant is a better 
option. With a custom implant, the surgeon can extend the implant 
below and behind the mandible to an extent that is not possible 
with off-the-shelf implants. Of all the types of facial implants, 
mandibular angle implants are most in need of a wider array of 
off-the-shelf configuration options. When considering mandibular 
placement, the patient must be examined to determine the defi- 
cient regions, and the implant selected must augment these areas 


without distorting the surrounding anatomy. Generally, most 
patients who are candidates for mandibular angle implants require 
increased volume of the lateral mandible as well as increased defi- 
nition of the mandibular border and angle. 


Surgical Placement 


After the patient is sedated, approximately 5-10 mL of 2% lido- 
caine with | : 100,000 epinephrine is injected along the incision site 
and along the mandibular ramus and inferior border (Fig. 7.132). 

A |.5-cm incision is made over the lateral mandible about | cm 
lateral to the posterior sulcus through the mucosa to the subperi- 
osteal level (Fig. ). This is very mobile tissue and does not 
require a long incision. The incision should be |—2 cm lateral to 
the sulcus to prevent periodontal problems or scar tissue formation 
in the sulcus. Next, a periosteal elevator is used to dissect the 
lateral ramus under the periosteum (Figs. 7.134, 7.135). The 
superior aspect of the dissection pocket approximates the level of 
the sigmoid notch. The entire lateral and inferior mandibular ramus 
is then dissected (Fig. 7.136). All dissection is subperiosteal and the 
anterior border of the ramus Is identified. 

After the lateral ramus dissection, “J” stripper instruments are 
used to disrupt the mandibular sling. The sling is a dense connective 
tissue attachment on the inferior border of the mandible that 
connects the masseter and medial pterygoid muscles. In order for 
an angle implant to truly sit below or behind the mandibular 
border, the sling must be separated from bone. The stripper is 
inserted at the angle region and using significant force is directed 
around the angle to the posterior ramus (Figs. 7.137, ). This 
dissection Is only needed with implants that will extend below and 
behind the mandible. An intact sling can serve do displace the 
implant and | always free it from the inferior border of the mandible. 
The sling is never incised or the masseter muscle can retract 
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Fig. 7.132 Local anesthesia is injected at the incision site and over all areas to be dissected. The dotted pink region indicates the approximate 


region to be infiltrated transcutaneously. 





Fig. 7.133 (A) The position of the incision marked and (B) radiowave microneedle incision to the level of the bone. 


producing a bulge that is unaesthetic. The sling is dense fibrous 
connective tissue and requires force to dissect it from the man- 
dibular border with the “J” stripper. 

After the subperiosteal dissection is completed the pocket is 
irrigated with antibiotic solution. The implant is then inserted in the 
pocket with the top portion heading in the incision, then the 
implant is rotated 90 degrees upwards to overlay the ramus (Fig. 
7.139). Inserting the implant this way allows for a smaller incision. 
The implants lie in the space between the periosteum of the 
masseter muscle and the bone of the lateral mandibular ramus, as 
shown in Fig. 7.135. 

If a trial sizer is used, it is inserted in the same manner to gauge 
the size and result (Fig. 7.140). 

When the implant is in place, the surgeon must decide the 
optimum area of projection of the lateral implant surface. Since the 
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implant has an 8—|2-mm prominence, this must be correlated with 
the correct desired soft tissue prominence on the cheek. In some 
cases, the implant will fit nicely on the lateral ramus, but the 
intended prominence may not be in the proper position for 
maximum projection of the soft tissues. The region of the desired 
prominence (which correlated with the masseter projection) is 
marked on the face preoperatively (Fig. 7.141). 

A transcutaneous needle is placed through the mark on the 
cheek where the greatest prominence is desired to index the 
position. The implant is then positioned so the needle passes 
through the skin mark directly into the maximum prominence of 
the implant (Fig. 7.142). 

It is sometimes difficult to discern whether the implant is prop- 
erly seated under the inferior border of the mandible. The skin 
can be pulled taut to verify the correct border and angle contour 





Fig. 7.134 After the soft tissues are incised to the level of bone, the 
ramus Is identified and the dissection will progress over the lateral 
ramus. 





Fig. 7.135 A CT scan showing the mandibular sling that consists of the 
masseter muscle (M) and the medial pterygoid (P). Only the masseter is 
dissected from the bone and the pterygoid is undisturbed. 


(Fig. 7.143). If the surgeon is concerned that the implant is above 
or below the border, a transcutaneous needle can be used to 
sound the bone vs. implant. If the surgeon has endoscopic equip- 
ment, an endoscope can be useful to identify the position of the 
implant relative to the bone. 

The implant is subject to various forces of displacement and it 
is Imperative to obtain and maintain the precise position before 
fixation (Fig. 7.144). Once the exact position is determined, several 
|.5-inch 25-gauge needles can be inserted transcutaneously to 
stabilize the implant position during fixation. 

| believe that screw fixation is an extreme advantage with all 
facial implants and a requisite with mandibular angle implants, 





Fig. 7.136 This cadaveric specimen shows the dissection pocket for 
a mandibular angle implant. This incision is extended for teaching 
purposes and a more conservative dissection is performed in patients. 


because the heavy masticatory muscles can quickly displace a 
mobile implant. The L-shaped configuration of these implants 
mean they cannot only be displaced in a vertical and horizontal 
direction but can also have a rotational component of displace- 
ment; the precise position must be determined and stabilized. 
Once the desired position is achieved, the implant is secured with 
at least a single fixation screw. Fixation screws can be placed 
transcutaneously, which is easier because the screw can be placed 
perpendicular to the ramus. This approach requires a cheek inci- 
sion and a trocar/cannula system and is more invasive and time 
consuming. If this route is taken, the surgeon must place the screw 
in the ramus in a position to avoid the inferior alveolar nerve. 
Placement of a transoral screw can be difficult because of the 
extreme angle of approach (Fig. 7. 145A). My preferred method of 
fixation employs a specialized right angled drill handpiece that 
greatly simplifies angle implant fixation (Fig. 7.145B). 

This right angled system has a microhead system, a drill, and a 
screw driver in the set (Fig. 7.146). The right angle drill with the 
microbit is used to drill a screw hole through the implant in a region 
with caution to avoid the inferior alveolar nerve. After the screw 
hole is drilled, the handpiece is switched and the screw is placed 
through the implant into the bone hole. If the pocket is tight on 
the implant, a single screw is adequate but a second screw is useful 
to aid in stabilization and prevent implant rotation. In most cases, 
self-drilling screws can be used, which will simplify the process by 
omitting the need to drill the screw hole. Instead of drilling the pilot 
hole, the self-drilling screw is placed on the microdriver and 
screwed directly into the bone. With this method, a monocortical 
screw can be used (Fig. 7.147). Penetrating the outer cortex only 
will reduce the chance of inferior alveolar damage with the drill or 
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Fig. 7.139 The implant is grasped with a tonsil clamp and inserted with the top portion facing horizontal. It is then rotated 90 degrees to align 
with the ramus. This method can be performed through a smaller incision that trying to insert the entire implant in its normal position. 


450 





Fig. 7.140 (A) A blue trial sizer inserted as described 
and (B) a final silicone implant in position. 
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Fig. 7.141 (A) Preoperatively, an implant of the 
anticipated size is overlaid on the skin and traced to 
serve as an Intraoperative template. (B) The region of 
maximum intended prominence is then marked on the 
cheek (yellow X). 





Fig. 7.142 (A) The mark on the 
patient's cheek where the greatest 
prominence of the implant should lie. 
(B) A |.5-inch needle passed through 
the skin mark and into the greatest 
prominence of the implant. This helps 
confirm the most prominent region of 
the implant corresponds to the intended 
area on the soft tissue cheek. 
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Fig. 7.143 Pulling the skin taut (while stabilizing the implant) can 
confirm if the implant projects the proper prominence on the skin 
(dashed line). 








Fig. 7.144 Malalignment of angle implants can occur in numerous 
planes. The surgeon must verify the precise position before fixating the 
implant. Inset: malpositioned implants on CT scan that do not sit 
correctly and do not conform to normal mandibular anatomy. 





Fig. 7.145 A long shaft drill may be used to drill a simple transoral screw hole, but due to the extreme angle it can be challenging (A). The skin 
has to be protected from friction burns with the long shaft. (B) A specialized microhead right angle drill, which greatly simplifies angle implant 


fixation. 
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longer screws. Even a 4- to 5-mm screw will stabilize the implant 
sufficiently while the healing capsule forms. | currently try to place 
two monocortical 4- to 5-mm screws on the lateral cortex to 
stabilize the implant vertically and horizontally (Fig. 7.148). 

After the implant is fixated, the wound is again irrigated with 
antibiotic solution and the incision closed with several interrupted 
sutures (Fig. 7.149). Running sutures are not used as they prevent 
drainage. Although | rarely use nonresorbable sutures in cosmetic 
surgery, this is a place where a 4-0 nylon or Vicryl suture is 
advantageous. Due to the great forces around the implant and the 
fact that gravity favors food and debris accumulation in this region, 
premature suture loss can create a food trap and encourage 
delayed healing and infection. 





Fig. 7.146 Right angled microdrill and screw handpieces are very 
useful for fixating mandibular angle implants. 
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Case Presentations 


Figs. 7. | 50-7. 153 show before and after cases of mandibular angle 
implants. 


Mandibular Angle Implants 
Complications 


As with all other implants, mandibular angle implants are subject 
to problems or failure. Over-correction, under-correction, malpo- 
sition, and infection are the most commonly seen problems. Care 
in placement and screw fixation can prevent drift or malposition. 

The dissection for angle implant placement is disruptive to 
multiple tissues and can produce significant edema and patients 
should be warned about the possibility if extensive swelling (Fig. 
7.154). | routinely place patients on a non-tapering prednisone 
60 mg once a day for 5 days. Some patients are more comfortable 
with compression dressing. 

Wound dehiscence seems to have a higher probability with 
mandibular angle implants as opposed to cheek and chin implants. 
Dehiscence is more common in smokers or patients who begin 
oral function and hard-consistency food too early in the healing 
phase. Similar to the other implants, if the implant is fixated, most 
dehiscence or minor infection can be regularly irrigated until 
secondary-intention wound closure occurs. Mandibular angle 
implant incisions can be problematic due to the fact that the area 
is subjected to movement from oral function. The incisions are also 
located in a region where gravity and tissue redundancy allow food, 
saliva, and debris to accumulate, which can cause inflammation, 
infection, and dehiscence. Light oral rinsing is started 48 h after 
surgery and the use of antibiotic oral rinse Peridex (0.12% 


chlorhexidine gluconate) (www.3m.com) is advantageous until the 
incision is healed (Fig. 7.155). 





Fig. 7.147 (A) Self-drilling screws and (B) micro-handpiece. (C) Microscrew in place on the bone. 
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Fig. 7.148 (A) Positioned implant ready for fixation. (B) Same implant after two fixation screws are placed. 





Fig. 7.149 (A) After the implant is placed, positioned, and fixated, the pocket is (B) irrigated with antibiotic solution. 





Fig. 7.150 This female patient was treated with |2-mm mandibular angle implants. 
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Fig. 7.153 The patient was treated with a |2-mm mandibular angle implant. 






455 


N 
o 
LU 
— 
a 
< 
IE 
O 





Facial implants 


re 
(ae 
LL 
— 
a 
< 
IL 
© 





FACIAL IMPLANTS 


C lila, J D 


P 





Fig. 7.154 Two different mandibular angle implant patients (A,C) before and (B,D) 3 days after mandibular angle placement. This extreme level of 
edema Is unusual but can occur. 











Fig. 7.155 (A) Wound dehiscence of a mandibular angle suture site. (B) Wound care irrigation with antibiotic rinse and a Monoject syringe. 
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Fig. 7.157 (A) A left mandibular angle implant obscured by heterotopic bone formation. (B) The excised overlying bone after removal. 


As seen in Fig. 7.144, malposition of mandibular angle implants 
is a common complication. Malposition is much less common with 
screw fixated implants. Available stock implants do not provide a 
diverse array of choices of implant size and shape and therefore 
precise fit of implant to bone is less than cheek or chin implants. 
Custom implants are often easier to predictably place and position 
because they have a more precise interface to the underlying 
bone. In addition, many patients seeking angle augmentation also 
desire augmentation below the mandibular border and this exten- 
sion is very limited with stock implants. Custom implants can be 
fabricated to extend below the mandibular border to provide the 
sculpted angle that many patients desire. 

The periosteum of the posterior mandibular region has impres- 
sive healing potential and can regenerate bone in cases of young 
patients with mandibular ramus resections from tumors. This area 
is also notorious for heterotopic bone formation around silicone 
implants (Figs. 7.156—7.158 and Fig. e7.7). Heterotopic bone is 
asymptomatic, not harmful and does not require treatment or 
removal. It is more often encountered on routine imaging or clini- 
cally when removing, replacing or adjusting an existing angle implant. 





Fig. 7.158 Bilateral heterotopic bone removal from mandibular angle 
implants. 


Conclusion 

Facial implants are an important and often overlooked part of 
cosmetic facial surgery. They offer a three-dimensional, permanent 
(when fixated) solution to volume restoration in the middle and 
lower face and can be serviced or removed without maximally 
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Fig. e7.7 CT scan showing heterotopic bone overlying mandibular angle implants. 
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invasive surgery. Volume depletion has become well appreciated 
in the aging process, and volume restoration is imperative for 
natural-appearing cosmetic facial procedures. Although there are 
many means of restoring volume and enhancing the facial structures 
and profile, none of these carry the advantages of solid silicone 
facial implants in ease of placement, permanency, cost effectiveness, 
and ability to reverse the procedure. 


Commentaries 
Sliding Genioplasty 


Joe Niamtu, Ill, and Neil Agnihotri 

Sliding genioplasty can be used to advance a chin, setback a chin, 
lengthen a chin, or a combination of these. For chin reduction, it 
is the best and most controlled option. For simple chin advance- 
ment, | always use implants. My main reason for sliding genioplasty 
is to lengthen and (frequently simultaneously) advance the chin. 
Fig. 7.159 shows what patients see and request when a vertical 
chin deficiency exists. 

The approach for sliding genioplasty is exactly the same as that 
described for the intraoral placement of chin implants above and 
is shown in Figs. 7.59-7.82. Excessive stripping of soft tissue 
is avoided with genioplasty, as it is the soft tissue that nourishes 
the osteotomized segment. When all subperiosteal dissection Is 


completed, the osteotomy cut is planned. Some surgeons utilize 
angled and other geometric bone incisions, but | most often 
perform a horizontal cut with tapering ends that thin out to the 
mandibular border and run under the mental nerves (black dotted 
line, Fig. 7.160). This bone incision is made with a thin micro saw 
using a reciprocating, oscillating or sagittal saw (Fig. 7.161). The 
vertical midline is marked first (red line, Fig. 7. | 60) for future refer- 
ence and a true horizontal line is scored with the saw inferior to 
the mandibular teeth. The cut will follow the mandibular occlusal 
plane (yellow line, Fig. 7. 160), assuming it is normal and horizontal. 
Otherwise, it needs to follow the patient's horizontal plane. After 
scoring the entire incision to serve as a guide, the preferred saw 
is used to complete the bony cuts (Fig. 7.161). 

The bone and saw blade are irrigated with saline to prevent 
burning and the surgical team must be protected, as the vibrating 
saw throws significant irrigation and bone debris in an aerosol. It 
is Important to taper the distal ends to a fine thin slice at each 
terminus. The mental nerve is continually observed and protected. 
Once the cut is complete, a chisel is inserted and the inferior 
segment is gently down fractured. If significant resistance Is met, 
additional saw cutting Is required. Forcing the incompletely cut 
segment with a chisel can produce a traumatic and unfavorable 
fracture that may cause the case to be aborted (Fig. 7.162). 

Once the segment is down fractured, the sublingual area is 
checked for bleeding and hemostasis is performed with bipolar 





Fig. 7.159 This patient is conveying the common maneuver that patients with lower facial one-third deficiency explain as what they desire. The 


patient is explaining that he needs more vertical length. 
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cautery. This area is extremely vascular and gross hemorrhage can 
occur if the sublingual vessels are lacerated. The region can also 
be packed with hemostatic gauze to control bleeding if necessary. 
Great care is taken to not disrupt the sublingual soft tissues and 
muscular attachments (geniohyoid and genioglossus) to the oste- 
otomized segment as this Is important blood supply. 

The inferior segment is then manipulated to the desired dis- 
tances and fixated. A screw temporarily placed in the mandibular 
midline is convenient to grasp with a large clamp to manipulate 
and hold the free segment. If the genioplasty only requires 
advancement, simple plating is used to stabilize the segments. 
Pre-bent bone plates are available from various manufacturers that 
allow precise repositioning in multiple directions. The bone plate 
is usually placed on the inferior segment then positioned on the 





Fig. 7.160 The midline scoring of the bone for indexing (vertical red 
line), the proposed osteotomy cut (black dotted line) and the horizontal 
occlusal plane (yellow line). 





superior segment respecting the previously marked midline. When 
the predetermined vertical and horizontal measurements are 
achieved, the superior plate screws are placed (Fig. 7.163). Ifa 
sliding genioplasty is used to set back the chin, simple plating is used 
for fixation (Fig. 7.164). 





Fig. 7.16! A horizontal osteotomy cut being made with a 
reciprocating saw. 


Burth Date. 3/18/1977 (36 yrs 7 mos 





Fig. 7.162 An unfavorable left-sided osteotomy. The surgeon 
attempted to use a chisel to pry to segments apart before the 
osteotomy cut was complete. 


> ) 


Bie. A. 


Fig. 7.163 An advancement genioplasty with pre-bent bone plates used for advancement. The plates can also be modified by bending to increase 


the vertical height as well. 
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| most often use genioplasty for cases that require both a vertical 
and horizontal increase. Cases that have minor or no horizontal 
changes can be stabilized by a straight bone plate, which will open 
the osteotomy (Fig. 7.165). More frequently, vertical augmentation 
also accompanies significant horizontal augmentation and prefabri- 
cated bone plates are used. These bone plates may be prefabricated 
for horizontal movements only but can be bent by the surgeon to 
add vertical length as well (Fig. 7.166). Although much rarer, genio- 
plasty can be used to shorten the vertical mandibular height by 
removing an intra-positional segment of bone and collapsing the 
distance. 

In cases with large movements, thick bone, or in bigger patients, 
additional stabilization may be needed to prevent inferior segment 
mobility. Fig. 7.167 shows a large (12-mm) advancement and 








Di i 


Fig. 7.164 A reduction genioplasty with a simple X plate to stabilize 
the posteriorly prepositioned segment. 


moderate distraction that is stabilized with a central angled plate 
and augmented with bilateral plates to prevent lateral movement 
and rotation. Fig. 7.168 shows radiographs from two different 
patients that underwent genioplasty for vertical and horizontal 
augmentation. 

| do not usually graft intrasegmental gaps <| cm. Some surgeons 
routinely use autologous, homologous, or synthetic grafts to fill all 
gaps. In my experience, most gaps <| cm will fill with bone over 
time if the segment is totally stabilized. In cases that have larger 


space between the osteotomized segments a space graft can be 
used (Fig. 7.169), 





Fig. 7.165 Some chin cases may require only a vertical increase with 
little or no horizontal increase. These cases can be stabilized with a 
straight bone plate. 





Fig. 7.166 (A) A plated sliding genioplasty that was advanced 7 mm and (B) the same procedure with a 12 mm advancement. Both cases were 
also distracted to increase vertical length. The yellow arrows indicate the vertical move and the white arrows indicate the advancement. 
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Fig. 7.167 A large movement on a big male patient with thick bone. 
The central pre-bent plate is augmented by two lateral plates for further 
lateral stabilization. 
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Fig. 7.168 Radiographs showing the surgical result of lengthening and 
advancement genioplasty. The amount of vertical increase is obvious. 





Fig. 7.169 (A) A genioplasty with a large gap from vertical and horizontal increase. (B) A block of bank bone to stabilize the osteotomy and 
encourage bony regeneration. The graft is secured with a central bone plate to prevent displacement. 


If there are any sharp, protruding, or asymmetric projections 
on the osteotomized segments they are smoothed with a rasp (Fig. 
7.170). After the plate is secured, the area is copiously irrigated 
with antibiotic solution and the wound closed. 

As discussed in the intraoral chin implant approach, It Is impera- 
tive to precisely realign the transected mentalis stumps (Figs. 
7.80-7.82). Failure to do so can lead to lip incompetence, which 
is a difficult handicap to correct. | prefer 4-0 Vicryl suture for the 
mentalis closure; 4-0 gut sutures are used to approximate sur- 
rounding deep tissues and eliminate dead space. The orbicularis 
layer does not require closure and the mucosa is closed with 
interrupted 4-0 gut sutures. A water-tight closure is never per- 
formed, as it discourages drainage and encourages hematoma and 
seroma formation. 


Sometimes genioplasty may not provide the amount of desired 
advancement, as this is limited by the anterior—posterior thickness 
of the inferior segment and the limitations of the soft tissues 
and sublingual musculature. In rare cases, a silicone chin implant 
may be stacked on a genioplasty to provide extra projection 
(Fig. 7.1 71A). Another application for simultaneous genioplasty 
with a silicone implant is the patient with an extremely deep 
mentolabial fold. If the advancement and lengthening does not 
improve the mentolabial fold, a silicone implant can be placed over 
the deficient region to provide support and augmentation of the 
deep fold (Fig. 7.1718). 

Genioplasty can also be used to advance the chin without verti- 
cal lengthening and some surgeons use genioplasty as their go to 
procedure for any chin advancement. Another huge advantage 
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Fig. 7.170 A rasp is used to smooth any sharp or projecting bone 
edges. This rasp is obviously used on the bone and is only positioned 
on the skin to illustrate the maneuver. 


with silicone chin implants is that they can be easily reversed at any 
time during the patient's life. Genioplasty is much more difficult 
to reverse. An additional use of genioplasty is for patients with a 
prognathic chin that requires a posterior horizontal reduction 
(setback), which an implant cannot do. In terms of chin reduction, 
some surgeons use burs and drills to shave the chin. Although 
effective, it is very traumatic, difficult to achieve symmetry, creates 
excess surgical bone debris, and is not reversible. | never perform 
shave procedures with the exception of a small bony prominence 
or similar. 

The availability of cone beam CT scanners in doctor's offices, 
as well as advances in imaging and medical modeling have led to 
new technology pertaining to genioplasty. Virtual surgical planning 
can be performed from a CT scan-generated model or directly 
from the scan. A genioplasty guide is fabricated, which indexes on 
the lower occlusal surfaces. The guides serve two purposes. The 
first guide provides a predetermined slot to make the osteotomy 
cut in a precision manner. The second guide allows the inferior 
segment to be positioned for fixation in the exact manner as 
preplanned by the surgeon (Fig. 7.172). 

Figs. 7.1 /3—/.177 show before and after images of patients 
who underwent sliding genioplasty to increase vertical and hori- 
zontal augmentation. 


Computer-Generated Custom Facial 


Implants 
Barry L. Eppley 


Introduction 


While the array of facial implants has continued to increase due to 
new designs and the aesthetic needs created by the use of inject- 
able fillers, off-the-shelf implant styles and sizes are not right for 
everyone. Facial asymmetries, failed or inadequate aesthetic out- 
comes from preformed implants and patient demand for unique 
implant shapes makes the concept of custom-designed facial 
implants both appealing and necessary for some patients. 
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While custom facial implants were once infrequently performed, 
they are far more commonly done so today. Technologic advance- 
ments in image acquisition and computer designing have made the 
use of custom implants both easily done and affordable. High- 
quality 3D CT scanning at a relatively low cost Is a prerequisite and 
is widely available at just about any CT scanning facility. From a 3D 
CT scan, facial implants can be computer designed and manufac- 
tured in any size and shape. From these computer designs, the 
final facial implant is created from a mold composed of a firm but 
flexible silicone material. 

Custom facial implants are made easily made from a silicone 
material and are far easier to insert through more limited oral and 
facial incisions than any other material available today. This is incred- 
ibly pertinent to custom-designed facial implants, as they often are 
larger in size with more complex shapes. A smooth non-porous 
silicone surface also make bacterial adhesion more difficult, which 
accounts for its very low incidence of postoperative infections. 

What really transforms this process into a patient and surgeon 
user-friendly experience is that the entire custom-design process 
can be done online. All image transfers and designing sessions can 
be done electronically and by virtual consultations. Currently, from 
the 3D CT image acquisition to having the custom implant available 
for surgery, the entire process usually takes about 3 weeks to 
complete. 


The 3D Custom Facial Implant Design Process 


Once the surgeon and the patient agree that a custom facial implant 
is needed, the process begins by the patient obtaining a high- 
resolution 3D CT scan. This can be done at any CT scanning 
facility, as the software is universally available today. High resolution 
means that the CT slices are done at 0.1 mm, unlike regular CT 
imaging where the slice thicknesses may be |—3 mm. 

The Digital Imaging and Communications in Medicine (DICOM) 
CT scan data is sent to 3D Systems (Golden, CO) where a design 
engineer and the surgeon work together online to create the 
implant design. This is done by painting on the implant design, and 
looks electronically like using clay to build the implant shape. Since 
the computer has no idea what dimensions the custom implant 
should have to approximate the look that the patient wants, the 
surgeon must provide all dimensions of height, width, and thick- 
ness. The computer software does a great job at ensuring a smooth 
fit to the bone, creating a smooth surface on the implant’s outer 
contour, and having a smooth transition to the bone around all 
implant edges. But software does not yet exist to make the implant 
design have the dimensions that will ensure how the patient will 
look once it is implanted (Figs. 7.178, 7.179). 

Once the implant design is approved, the design files are sent 
to Implan Tech (Ventura, CA) where it is fabricated into the actual 
physical model of the implant. This is done by a mold being made 
from the computer design files using an acrylonitrile-butadiene- 
styrene material. From this solid mold, the implant is made using 
a high-grade silicone material of the desired durometer (stiffness) 
(Fig. 7.180). The implant is then sterilized by gamma irradiation 
and shipped to the surgeon. The entire custom implant fabrication 
process usually takes 3 weeks from designing to being shipped for 


surgery. 








Fig. 7.171 The upper images show a sliding genioplasty with a silicone chin implant added to the inferior segment for additional augmentation. 
The bottom images show a different patient who had an advancement genioplasty with a silicone chin implant added in the osteotomy gap to help 
support the patient's deep mentolabial fold. 





Fig. 7.172 A set of genioplasty guides available for preplanned virtual surgical planning and precision surgery and fixation. 
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Fig. 7.173 This patient was treated with sliding genioplasty and bone plate rigid fixation for vertical facial height increase and minor horizontal 
advancement. 


A aan B 
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Fig. 7.174 This male patient underwent sliding genioplasty primarily for vertical chin augmentation. No significant horizontal advancement was 
performed. 





Fig. 7.175 This patient was treated with sliding genioplasty to increase vertical and horizontal augmentation of his chin. 
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Fig. 7.176 Male patient shown before and after sliding genioplasty for vertical and horizontal chin augmentation. 


11.0 mm 





4.0mm 
Fig. 7.179 A custom mold modeled after the computer design is used 


to fabricate the silicone custom implant. 


Fig. 7.178 Part of the design process which is entirely digital. 
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Custom Facial Implant Types 

Custom facial implants can be done anywhere from the chin up to 
the skull, and their use and designs are only limited by the surgeon's 
imagination and the patient's aesthetic needs. 

Chin 

Custom chin implants are useful when significant vertical elongation 
of the chin is needed or the implant extension needs to go back 
further along the Jawline than conventional chin implants will allow 
(Fig. 7.181). The key surgical point about their placement is the 
consideration of the placement of the incision when done from a 
submental approach. The incision may need to be further back 
than the submental crease, as the tissue recruitment from the 





Fig. 7.180 A custom chin, angle and jaw lengthening implant is shown 
in the computer design process. 
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implant may “roll out” the submental tissues further than one would 
think and make the standard incision visible. 


Jaw Angle Implants 


Bony jaw angle/jaw angle implant asymmetry and the desire for 
vertical elongation of the jaw angles are the most common indica- 
tions for custom jaw angle implants. Asymmetric placement of jaw 
angle implants is very common and is caused by both placement 
error and slight but significant differences in natural jaw angle 
shapes. A small difference in the shape or angular form of the jaw 
angles can translate into a very visible difference when they are 
enlarged by implants. Aesthetic augmentation of jaw angles often 
requires vertical lengthening (dropping down) of the jaw angles, 
which no current form of jaw angle implant provides. While jaw 
angles are often perceived as just being made wider, their greater 
prominence is usually better created by lowering the jaw angle and 
not by just making it wider. 


Jawline 

Currently, aesthetic augmentation of the jawline is a very popular 
use of the custom-design process (Fig. 7.182). While there are 
standard styles and sizes of both chin and jaw angles, there is no 
total jJawline implant. A standard jawline implant would be impos- 
sible to create as a complete wrap-around implant due to the 
variability in jawline sizes between Individuals. 

Having an implant that connects one jaw angle to the other 
across the chin is the most powerful method to enhance a jawline. 
This is of particular interest in men who want to have an overall 
stronger and/or defined jawline. With an implant that covers a 
large bony surface area, it is important to not oversize it in any 
dimension. 

A custom wrap-around jawline implant is inserted through three 
separate incisions. Bilateral intraoral posterior mandibular vestibular 
incisions are used to position the jaw angle portion of the implants. 
An anterior incision, either intraoral or external submental, is used 
to Insert the entire implant and feed it back to the jaw angles in a 
folded fashion. 
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Fig. 7.18! The ability to increase horizontal and vertical dimensions with custom implants. 
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Fig. 7.182 Total jawline implants are a popular indication for custom 
design. 


Cheeks 


Cheek asymmetries and the inadequate primary cheek implant 
results create the main reasons for the fabrication of custom cheek 
implants. Implant designs that encompass more of the surrounding 
areas such as the upper maxilla, zygomatic arch, and extensions 
over onto the lower orbital rim are reasons for a custom cheek 
implant approach (Fig. 7.183). Bigger cheek implants may be 
desired, but this usually means broader surface area, not neces- 
sarily thicker than preformed styles. 


Infraorbital-Malar 


For patients with infraorbital rim recession, there are no standard 
implants that can even be modified to use for augmentation. The 
limited bone surface of the orbital rim area requires an implant that 
is specifically made for it to sit properly along its edges and feather 
into the medial and lateral orbital rim areas without palpable or 
visible step-offs. But almost all cases of infraorbital rim recession 
and negative orbital vectors have malar deficiency as well. Thus an 
infraorbital rim implant almost always needs a malar extension. It 
is Important when designing this extension that the malar augmen- 
tation does not go too far posterior, as this will make it have an 
unnatural lateral protrusion and will make the face wider. 


Paranasal—Maxillary 

Deficiencies at the maxillary or LeFort | level are often part of an 
overall flatter face that has inadequate projection. Such central face 
deficiencies have historically been treated by paranasal augmenta- 
tion, using only one available implant style, the peripyriform 
implant. This paranasal implant, while effective for some patients, 
has an isolated augmentative effect right under the nasal base 
around the pyriform aperture. Its rounded edges, however, often 
makes it feel more like a bump by the side of the nose as the 





Fig. 7.183 The ability to precisely augment extended regions of the midface makes custom cheek implants a great advantage over stock cheek 
implants. Extended regions such as the orbital rim and submalar region can be improved with extensions that do not impinge on the infraorbital 


neurovascular bundle. 
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concave canine fossa drops off below it. A custom paranasal implant 
can be made that provides a more smooth transition out on the 
face of the maxilla, which creates a more complete paranasal— 
maxillary augmentation effect (Fig. 7.184). 


Nose 

The need for a patient-specific nasal implant is the rarest of all 
custom facial implants. Between the wide array of preformed nasal 
implants in both dorsal and dorso-columellar designs, almost any 
nasal augmentation need can be met (Fig. 7.185). In the very 
infrequent need for a custom nasal implant, it is almost always 
because the implant must provide significant radix augmentation 
and is often used to join to a custom brow bone implant for a 


smooth transition from the glabellar region of the forehead into 
the upper nose (Fig. e7.8). 
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Brow Bone 


A more masculine and prominent brow bone is sought after by 
some men. Since there are no preformed brow bone implants 


available, a custom made brow bone is the only option. The key 
to designing a brow bone implant is three-fold. First, the promi- 
nence of the additional brow bone projection needs to be low 
enough to have the proper effect. Positioning the projection too 
high creates an unnatural lower forehead appearance. Second, the 
additional projection along the brow ridges afforded by an implant 
must be taken into account with the supraorbital nerve locations 
at the supraorbital notches along the rim. Such relief must be put 
into the implant design. Lastly, the brow bone implant must flow 
smoothly into the upper forehead so an unnatural brow bone 
break is not created. 


Forehead 


Augmentation of the forehead is sought by men that have too 
much of a retroclined forehead slope and by women who desire 
a more prominent but rounder and convex forehead shape. (i.e., 
the forehead is too flat) A custom forehead implant offers the 
easiest and most reliable method for augmenting this large upper 
facial area (Fig. 7.186). Most of the time, a forehead implant is 





Fig. 7.184 The zygomatico—malar complex can be treated with an array of options that range from simple custom cheek implants to more 
complex configurations that augment the entire midface. There are no stock implants that can be modified for this type of augmentation and 
computerized custom implants have provided surgeons and patients with many new options. 





Fig. 7.185 A custom nasal implant in the computer model, totally customizable for radix, dorsum, and tip augmentation. The topographic color 
gradation on the right is consistent with the relative thickness of the implant. 
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Fig. e7.8 Brow bone implants are shown in the computer design stage 
and the top image illustrates the thickness of the topographic color 
gradations. 
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Fig. 7.186 Custom forehead implant design is another example of contemporary computer designed implants. 


designed to include the brow bone area to create an overall effect. 
When adding horizontal projection to the forehead, it is important 
to factor in the width of the forehead between the anterior tem- 
poral lines. In small amounts of horizontal forehead augmentation, 
the implant can remain completely on bone, stopping at the 
forehead bone to the temporalis fascial/muscle transition area. But 
when the forehead augmentation becomes larger it is important 
to carry the implant design over the ‘side’ and onto the upper 
temporal region to avoid creating a forehead bossing/protrusive 
appearance. 


Skull 


While custom implants have traditionally been done for the face, 
the skull that overlies the facial skeleton also has many potential 
augmentation sites. Aesthetic deformities such as a flat back of 
head, parasagittal deficiencies due to a sagittal crest, and the desire 
for a rounder and more shapely head are a few of the most 
common requests for skull augmentations (Fig. 7.187). 


Temporal Area 

The temporal area is a unique facial implant site for augmentation 
because it is not a skeletally based site. It is really augmentation of 
the temporal muscle, whether it is the non-hair bearing traditional 
temporal hollows (anterior temporal zone) or the hair-covered 
posterior temporal zone above and around the ears. While there 
is currently a standard temporal implant style and sizes, it provides 
augmentation for the temporal hollow region just above the 
zygomatic arch and to the side of the eye. More extended anterior 
temporal augmentation that extends up to the forehead (temporal 
line) or augmentation of the side of the head (head widening) 
requires custom implant designs (Fig. 7.188). These custom tem- 
poral implants are placed in the subfascial location on top of the 
temporalis muscle, where they create the appearance of greater 
muscle mass and an increased fullness. 

STANDARD TEMPORAL IMPLANTS 

While most sites of facial implant augmentation are done to 
augment skeletal convexities and concavities, facial soft tissue 





Fig. 7.187 A custom skull implant is shown in the computer design 
Process. 


augmentations may be desired. One such soft tissue area is that of 
temples. The aesthetic boundaries of the temples is bounded by 
four sides, the anterior temporal hairline, the top part of the 
zygomatic arch, the lateral wall of the orbit, and a small portion of 
lateral forehead. The temporal area can be thought of as a triangle 
with three sides but it is really a quadrangle with a small upper 
fourth side. The aesthetic contour of the temples is either flat or 
slightly concave in most people. This contour is controlled by the 
thickness of the underlying temporalis muscle and fat pad and not 
by the temporal skull bone. 

When the temples are excessively concave (sunken in), 
treatment is often sought for augmentation or lessening of the 
concavity. Most temporal augmentations are done by injections of 
either synthetic materials or fat. While an injectable temporal 
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Simulated temporalis muscle shown in pink 
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Fig. 7.188 The design process for custom temporal implants and the ability to simulate temporalis muscle position. 


augmentation approach can be effective, they often have to be 
repeated for maintenance of the augmentative effect. Fat injections 
can also be unpredictable in terms of volume survival and may have 
to be done more than once to create a more pronounced and/or 
more permanent effect. 

For a permanent result, a new stock implant is now available 
for aesthetic temporal augmentation (Figs. 7.189-7.193). Com- 
posed of a very soft and low-durometer silicone material, it feels 
very similar to muscle or fat tissue and not bone. Its shape matches 
the typical skeletal borders of the temporal region. It is thicker at 
its bottom portion where more augmentation is needed and has 
an upper feathered edge to blend into the upper temporal area 
without visible implant demarcation. 

As a soft tissue temporal implant, it should be placed under the 
temporalis fascia on top of the temporalis muscle. This is most 
easily done through a small vertical incision well back in the tem- 
poral hairline. The subfascial location allows for a safe and quick 
method of implant placement with good edge camouflage. While 
it can be placed on top of the temporalis fascia in the subcutaneous 
plane, there are increased risks of implant visibility and potential 
injury to the frontal branch of the facial nerve. 

Temporal implant augmentation is very straightforward and 
could even be done under local or sedation anesthesia if done as 
an isolated procedure. Subfascial pocket dissection Is rapid and risks 
no injury to any blood vessel or nerves. There Is very little swelling 
and usually no bruising after the procedure. Patients report no pain 
afterwards. There are no physical restrictions or care needed after 
surgery. 

Eppley Temporal Shell implants are currently available in several 
sizes. The implants have radiating lines on them, not only for 
flexibility, but also for implant shaping if needed. Scissors can be 
used to quickly shape and customize the implant for any patient's 
temporal size needs. 
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Fig. 7.189 A new implant for temporal augmentation is available. The 
“gummy” consistency of this implant feels very similar to normal 
temporal soft tissue and has been a welcomed addition to facial 
rejuvenation. 


Temporal Shell Implants are now available to provide permanent 
soft tissue augmentation for aesthetic concave deformities of the 
temporal region. They can be used when either an injectable 
temporal augmentation has failed or a more assured one-time 
permanent effect is desired. The implants are uniquely made to 
create a soft tissue effect rather than a more firm bony augmenta- 
tion, commonly used for facial skeletal augmentation. 


Conclusion 
The computer-driven custom design and manufacturing process 
can make just about any facial implant design that a surgeon desires. 
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Fig. 7.190 A temporal incision as used in endoscopic browlift is made (A) and the temporalis fascia is identified (B). The temporalis fascia is incised 
and the implant is placed below this layer (C). 


Facial implants 





Fig. 7.191 (A) The implant overlying its anticipated position and (B) the implant placed under the fascia layer which is grasped with forceps. 





Fig. 7.192 The fascial layer is not closed and the skin is closed with 4-0 gut sutures. 
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Fig. 7.193 Before and after placement of stock Eppley Temporal Shell implants. (Photograph courtesy of Dr. Barry Eppley, with permission.) 


The key to their use is in understanding what overlying soft tissue 
augmentation effects may result from their implantation. While this 
is relatively easy when treating facial skeletal asymmetry, pure 
aesthetic augmentations require greater patient Interaction and an 
appreciation of their aesthetic desires. Custom facial implants are 
often also larger than standard facial implants and consideration 
must be given to the location of the incisions through which they 
are to be introduced. 

While many surgeons think of a custom facial implant as being 
used for reconstructive purposes only, their use today is done far 
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Cosmetic Otoplasty and Related Ear Surgery 


Cosmetic otoplasty is a very dynamic technique and the description 
of the procedure is in continual flux. Otoplasty is much like rhino- 
plasty, in that it is a combination of art and science riddled with 
nuances and precision. Searching PubMed or Google is testament 
to the hundreds or thousands of ways this procedure is described. 
As with many procedures with many permutations, new does not 
necessarily mean better. | think cosmetic otoplasty is very similar 
to facelift surgery, in that many of the short cut procedures fail to 
match the results of procedures that are over a half century old. 
Sometimes the basics are timeless. 


Embryology 


The external ear appears only in mammals. The internal, middle, 
and external ear development is a beautiful and complex embryo- 
logic orchestration. The classic description by His is as follows. The 
external ear forms from tissues of the first and second pharyngeal 
arches, which can be seen at 5 weeks (Fig. 8.1). Six tissue eleva- 
tions termed auricular hillocks of His become apparent at 6 weeks 
in utero (Fig. 8.2). Three hillocks form from the first arch and three 
from the second arch. Each of the auricular hillocks forms a distinc- 
tive portion of the definitive external ear. For example, hillock | 
forms the tragus and hillock 6 forms the antitragus, as well as part 
of the helix (Fig. 8.3). The lobule of the ear is not derived from 
the hillocks. The developing external ears are initially more caudal 
than the lower jaw. Growth of the lower jaw places the external 
ear in a relatively higher and more vertical orientation. 

The classical embryologic tenets have been challenged. In this 
description, the first branchial arch contribution is limited to the 
tragus. 


Normal Anatomy 


The developed external ear has evolved to capture and focus 
vibrations through the middle ear canal to the inner ear. In humans, 
many of the functions remain vestigial. Anyone who has ever 
witnessed animals whose life depends on detecting predators in 
nature, such as deer, has a better understanding of the complex 
movements and function of the mammalian external ear. Fig. 8.4 
shows the normal anatomic components of the developed ear. 


Joe Niamtu, III 


Other common measurements include the long axis of the ear, 
which inclines posteriorly at approximately a 20-degree angle from 
the vertical. The anterolateral aspect of the helix protrudes at a 
2l- to 30-degree angle from the scalp. The ear is positioned at 
approximately one ear length (5.5—/ cm) posterior to the lateral 
orbital rim between horizontal planes that intersect the eyebrow 
and columella. 

The average length of a male auricle is 63.5 mm and the female 
59 mm; the average width of the male auricle is 35.5 mm and the 
female is 32.5 mm. The helix should project 2-3 mm more later- 
ally than the antihelix on the upper third of the ear on frontal view 
(Fig. 8.5). 

A very important measurement estimate to keep in mind is the 
distance that the auricle sits from the cranium. This will become 
paramount when diagnosing, planning, and performing cosmetic 
otoplasty. Although it varies from patient to patient, the distance 
from the temporal to lateral skin of the top of the helical rim is 
about 10-12 mm; the distance from the high mastoid region to 
the mid-helix is 16—18 mm; and the distance from the low mastoid 
skin to the lower portion of the helical rim is 18—22 mm (Fig. 8.6). 
When making measurements for otoplasty on the top of the ear, 
| prefer to measure to the center of the helical rim, which averages 
|| mm. 

Classic otoplasty texts discuss complex angles of where the 
various components of the ear are in relation to other structures. 
These include the conchomastoid angle, conchocephalic angle, 
and auriculocephalic angle (also called the “cephaloauricular angle”) 
(Fig. 8./). These are often described differently in various texts and 
although they are important for the understanding of normal and 
abnormal ear posture, they are rarely used in treatment planning. 
| liken this to a facelift surgeon realizing a normal cervicomental 
angle is 90-110 degrees but not using this measurement in any 
way when performing facelift surgery. | rely much more on actual 
millimeter measurements than angles for otoplasty planning and 
surgery. 


Neurologic Anatomic 


The auriculotemporal nerve is a branch of the mandibular division 
of the trigeminal nerve and supplies sensation to the tragus and 
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Fig. 8.1 A human embryo at 5 weeks. The first and second pharyngeal arches contribute to the tissues of the external ear. 





5 weeks 


9 weeks 


Fig. 8.2 The auricular hillocks in a 
human embryo at (A) 6 weeks and 
(B) 9 weeks. These structures will 
develop into the complex external 
ear anatomy (see Fig. 8.3 for key to 
numbers). 


Fig. 8.3 The human embryologic development of the 
external ear begins with the first and second pharyngeal 
arches and Is apparent at 5 weeks. Each arch contributes 
three hillocks that will respectively develop into external 
auricular anatomic components. The tragus is formed from 
the mandibular arch and the remaining five hillocks in this 
diagram: hillock |, will become the tragus; 2, will become 
the helical crus; 3, the ascending helix; 4, the upper helix, 
scapha, and antihelix; 5, the descending helix, middle scapha, 
and antihelix; and 6, the inferior helix and antitragus. 





Fig. 8.4 |, Tragus; 2, antitragus; 3, lobe; 4, helix; 5, scapha; 6, 
antihelix; 7, superior crus; 8, anterior crus; 9, fossa triangularis; | 0, 
cymba concha; |l, cavum concha; |2, helical radix; 13, helical crus; 14, 
intertragal incisure. 


Fig. 8.5 In the normal ear, the helix (arrow) protrudes several 
millimeters past the antihelix and superior crus. 





Fig. 8.6 The center of the top of the superior helical rim rests about || mm from the temporal skin (A). A general rule and quick guide is that the 
thickness of the little finger will fit between the top of the normally spaced ear (B). The inferior portion of the posterior helical rim lies about 
20 mm from the mastoid skin (C). Keeping these simple metrics in mind can simplify otoplasty. 


helical crus. The anterior branch of the greater auricular nerve 
(from the cervical plexus) innervates most of the ear, including the 
helix, scapha, antihelix, concha, antitragus, external acoustic 
meatus, and lobule. The posterior branch of the greater auricular 
nerve also innervates some of the posterior ear. The mastoid 
branch of the lesser occipital nerve (from the cervical plexus) also 
innervates the posterior region of the external ear (Figs. 8.8, 8.9). 
The external auditory meatus also receives innervations from 
branches of the vagus (Arnold’s nerve) and glossopharyngeal 
nerves. The entire ear can be anesthetized by injecting local 
anesthesia along the base anteriorly and posteriorly. Supplemental 
anesthesia may be needed at the posterior wall of the external 
auditory canal supplied by the auricular branches of the vagus nerve 


(Arnold's nerve). For other supplemental local anesthesia, a “ring 
block” is performed by injecting circumferentially around the ear 
(Re. 8.10): 


Vascular Anatomy 


The arterial supply to the external ear are the posterior auricular 
from the external carotid, the anterior auricular from the superficial 
temporal, and a branch from the occipital artery. 

The anterior arterial blood supply to the ear is primarily 
derived from the external carotid artery via the superficial tem- 
poral branch. The superficial temporal vessel exits the parotid 
capsule and passes under the anterior auricular muscle and 
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Fig. 8.7 Normal angles for common anatomic relationships in a view looking caudal from the top portion of the left ear. (A) The normal auricular 
angle, which is usually 25—30 degrees. (B) A normal conchomastoid angle of 90 degrees. (C) A normal conchocephalic angle of 90 degrees. With 
protruding ear deformities, the conchomastoid angle may remain at 90 degrees, while the conchocephalic angle will become obtuse, between 


140-150 degrees. 


Trigeminal 
nerve 


Cervical 
nerve 





Fig. 8.8 (A) The main sensory innervation areas of the head and neck. (B) The dermatomes of specific nerves that provide innervation to the 
head and neck. Note that the external ear receives innervation from the greater auricular nerve, the auriculotemporal nerve, and the lesser occipital 
nerve. GO, greater occipital; LO, lesser occipital; SO, supraorbital; ST, supratrochlear; IT, infratrochlear; EN, external nasal; IO, infraorbital; M, 
mental; B, buccal; AT, auriculotemporal; ZT, zygomaticotemporal; ZF zygomaticofacial; GA, greater auricular; AC, anterior cutaneous. 


divides into superior, medial, and inferior branches to supply the 
anterior surfaces of the auricle. The posterior auricular artery 
branches from the external carotid artery and runs parallel to 
the posterior auricular crease, deep to the posterior auricular 
muscle and greater auricular nerve. The posterior auricular artery 
(a branch of the external carotid) supplies the posterior surface 
of the ear and also has superior, medial, and inferior branches. 
The posterior ear also has arterial contribution from the mastoid 
branch of the occipital artery (a branch from the external carotid) 
(Figs. 8.1), 8:12). 
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The veins accompany the corresponding arteries. Venous drain- 
age Is from the superficial temporal and posterior auricular veins 
and lymphatic drainage is from the parotid preauricular nodes 
(anterior), the superficial cervical nodes (inferior), and the retroau- 
ricular (mastoid) nodes posteriorly. 


Muscular Anatomy 


The muscles of the auricle consist of two sets. The extrinsic, which 
connect it with the skull and scalp and move the auricle as a whole; 





Fig. 8.9 The greater auricular nerve (GAN) supplies the main 
innervation to the anterior portion of the external ear. The 
auriculotemporal nerve (ATN) also supplies the tragus and helical crus 
regions while the mastoid branch of the lesser occipital nerve (LON) 
supplies innervation to most of the posterior surface of the ear. 

V, vagus nerve. 





Fig. 8.10 Injecting local anesthesia in a “ring block” can provide 
significant anesthesia for local procedures. 


and the intrinsic, which extend from one part of the auricle to 
another. 

The extrinsic muscles are the anterior, superior, and posterior 
auricular (Fig. 8.13). The anterior auricular, the smallest of the 
three, is thin, fan-shaped, and its fibers are pale and indistinct. It 
arises from the lateral edge of the galea aponeurotica, and tts fibers 
converge to be inserted into a projection on the front of the helix. 


Superficial 
temporal a. 









Posterior 
auricular a. 


Occipital a. 


External 
carotid a. 


Fig. 8.11 The arterial supply to the external ear is from the superficial 
temporal, posterior auricular and occipital arteries, which are branches 
of the external carotid artery. 


Superficial 
temporal 
artery 


Anterior aúricular 
artery & vein 


Superficial 


or 


- auricular 
artery 
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External 
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artery 





Fig. 8.12 The main arterial and venous blood supply to the external 
ear. 


The superior auricular, the largest of the three, is thin and fan- 
shaped. Its fibers arise from the galea aponeurotica, and converge 
to be inserted by a thin, flattened tendon into the upper part of 
the cranial surface of the auricle. The posterior auricular consists of 
two or three fleshy fascicules, which arise from the mastoid portion 
of the temporal bone by short aponeurotic fibers. They are 
inserted into the lower part of the cranial surface of the concha. 
The temporal branch of the facial nerve (cranial nerve VII) 
supplies the anterior and superior auricular muscles. The posterior 
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Fig. 8.13 The extrinsic muscles of the ear include the: A, anterior 
auricular; B, the superior auricular, and C, the posterior auricular. 


auricular branch of cranial nerve VII supplies the posterior auricular 
muscle and the intrinsic auricular muscles. In humans, these 
muscles possess very little action: the anterior auricular draws the 
auricle forward and upward; the superior auricular slightly raises it; 
and the posterior auricular draws it backward. Some people have 
increased activity of this musculature and can wiggle their ears. 


Cartilaginous Anatomy 


The delicate and complex ear cartilage is one of the most unique 
anatomic forms in the body. The entire external ear possesses a 
cartilaginous framework, with the exception of the lobe and the 
tragal incisura (Fig. 8.14). 


Aberrant Anatomy 


Prominauris is the condition of protruding ears. Growth distur- 
bances of the auricle have been described to occur in | in 12,500 
births or 5% of the population. The ear grows proportionally at a 
rapid rate, and 85% of ear development is complete by age 3. 
The ear is fully developed at 7—8 years of age. The fact that a small 
percentage of protruding ears are present at birth but a larger 
percentage seen at | year indicates that many cases of protruding 
ears are acquired deformities. The only difference between the 
neonatal ear and the adult ear is that, in the neonate, the cartilage 
is more malleable and soft. Otherwise, the anatomy is the same. 
Ear width reaches its mature size in boys at / years and in girls at 
6 years. Ear length matures in girls at |2 and boys at 13 years of 
age. Ear cartilage becomes stiffer and calcified with age. Heredity 
plays an obvious part in the birth and development of protruding 
ears and is an autosomal dominant trait (Fig. 8.15). 


Lack of Antihelical Fold 


The antihelix includes the superior and anterior crus and forms a 
curvilinear separation between the conchal bowl and the scapha. 
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Fig. 8.14 The complex internal cartilaginous framework of the external 
ear: |, helix; 2, antihelix; 3, fossa triangularis; 4, scapha; 5, tragus; 6, 
antitragus; 7, tragal incisure; 8, cymba concha; 9, cavum concha; 

10, cauda helix. 


The region between the crus is called the “fossa triangularis.” In 
developmental ear deformities, the antihelical fold is often ill- 
defined or absent (Fig. 8.16). This deformity can be bilateral or 
unilateral. 


Conchal Wall or 
Bowl Hypertrophy 


Conchal bowl hyperplasia is a very common type of ear deformity 
leading to the protrusive ear. In this deformity, there is excessive 
growth of the poster wall of the concha and the chondroplasia can 
include the entire conchal bowl (Figs. 8.17, 8.18). The normal 
helical rim protrudes 10-20 mm from the mastoid skin in the 
lower posterior ear. This distance is increased with a hypertrophic 
conchal bowl. 


Combination Deformities 


More commonly, patients exhibit the lack of an antihelical fold and 
conchal bowl hypertrophy simultaneously (Fig. 8.19). This combi- 
nation deformity is very common and is present in the majority of 
patients | have treated, as opposed to a sole deformity of undefined 
antihelical fold or posterior conchal wall excess. 

Many more complex deformities exist as a result of develop- 
ment such as microtia, cryptotia, and branchial arch syndrome, and 
their treatment is beyond the scope of this text. 





Fig. 8.15 Prominauris (protruding ears) is an autosomal dominant trait and heredity plays an obvious part in its transference. (A) A 7-year-old 
white male with conchal bowl excess and lack of antihelical fold resulting in protruding ears. (B) His grandfather, possessing a similar deformity. 
(C) Identical twins both manifest conchal bowl hypertrophy and lack of an antihelical fold further underlining the genetic predisposition of 


protruding ears. 


Cosmetic Otoplasty 


Procedural Timing 


One of the biggest challenges in otoplasty surgery is determining 
the proper age to undergo surgery. Despite being a benign condi- 
tion, emotional trauma and behavioral problems, lack of self- 
esteem, and permanent damage to body image can be seen in 
children with protruding ears. These problems remain the prime 
reasons for performing surgery at an early age due to peer ridicule 
in primary school. Realizing this, the most opportune time to 
operate on most deformities is the preschool age. As 85% of ear 
development is complete by age 3 and the ear is fully developed 


at /—8 years of age, there Is little reason to wait for correction. 
Reviewing the literature shows surgeons performing ear surgery 
as early as 9 months of age but most surgeons agree that that 
otoplasty can be safely and effectively performed on 4 year olds. 

Parents are often torn as how to approach the subject with a 
young child. | generally explain that it is elective surgery, so the only 
critical factor is if the child will be affected by peer ridicule. | also 
point out that virtually no children would select orthodontics but 
parents are proactive, as they understand the future implications 
on the child. Most children are not highly resistant to surgery and 
many are excited or apathetic. Children that are terrified present 
significant management problems and perhaps should be delayed 
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Fig. 8.16 Degrees of absence or hypoplasia of the antihelical fold. 





Fig. 8.17 (A) A normal conchal wall height and (B) a patient with significant conchal wall hypertrophy. 





Fig. 8.18 Varying degrees of protruding ears from posterior conchal wall cartilaginous hypertrophy with increased auriculomastoid angles. 
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for surgery until more mature. Children who are old enough to 
have been teased about their ears are often eager to have this 
elective surgery. 


Nonsurgical Intervention 


Nonsurgical correction of ear deformities, including prominent 
ears, usually have mixed results but recent advances have made 
neonatal treatment more predictable. Recent research has shown 
than newborn ear deformities are extremely common, affecting 
up to 30% of all full-term children (Jason Hall, Plastic Surgeon, 
Knoxville, TN, pers. comm.). Historically, pediatricians and plastic 
surgeons alike were advised to let the children “grow out of them,” 
as anatomic correction was not possible without complex external 
splinting. These splints had to be hand-designed and fabricated, 
and there was no standard treatment for all children. Surgeons and 
therapists have used a variety of materials in the past such as dental 
silicone, red-rubber catheters, tape, and skin adhesive alone or in 
combination, to treat these deformities. To further complicate 
treatment, any disruption of the device meant another lengthy and 
frustrating (for the parent and the surgeon) application. Results 
from these treatments were frequently suboptimal. 

Unfortunately, only approximately one-third of external ear 
deformities self-correct. This leaves many newborns candidates for 
correction of deformities of the external ear. External ear molding 
in the newborn takes advantage of circulating maternal estrogens, 
which renders the cartilage of the external ear somewhat pliable 
until those estrogens disappear. At this point, the structure of the 
ear Is difficult to change without surgical intervention. Constant, 
gentle pressure applied to the external ear during the period in 
which maternal estrogen is present in the newborn's circulation, 
and that continues as this estrogen dissipates, will allow the auricular 
cartilage to assume a normal anatomic configuration (assuming 
proper pressure is applied). The estrogen levels are highest in the 
first 3 days after birth and decrease to normal levels by 6 weeks 
of age. 


Fig. 8.19 This 6-year-old 
female exhibits a combination 
deformity of both posterior 
conchal wall cartilaginous 
hypertrophy and lack of a 
defined antihelical fold. 


The EarWell Infant Ear Correction System (Becon Medical, 
Naperville, IL) is a device that allows for anatomic correction of 
most commonly seen types of deformities of the external ear: 
Stahl’s ear, lidding/lop ear, helical rim deformities, conchal crus 
deformities, prominent/cup ear, and cryptotia. In order for best 
results to be obtained, the device should be placed no later than 
2 weeks after birth. Placement of the device in children older than 
2 weeks of age leads to longer treatment times and less optimal 
establishment of the normal anatomic contour of the external ear. 
Getting patients in the office this early can be difficult, as pediatri- 
clans and parents can be hesitant to refer children to a surgeon in 
the early newborn period. This is compounded by the antiquated 
view held by many parents and practitioners that the majority of 
newborn external ear deformities self-correct. However, when 
children can be treated within the first 2 weeks of life, a nearly 
|100% correction of all but the most severe external ear deformi- 
ties is routinely obtained. 

Placement of the device is straightforward for the experienced 
surgeon (Fig. 8.20). After the diagnosis has been confirmed by 
physical examination, a thin strip of hair (1—2 cm wide) is shaved 
with the electric clippers supplied with the treatment kit. The skin 
is prepped with alcohol, and the self-adhesive cradle is applied to 
the child's skin surrounding the ear. Helical rim and conchal formers 
are then placed within the cradle to correct the specific anatomic 
deformities present, and the perforated anterior shell is attached 
to the posterior cradle. This applies anterior forces to the retrac- 
tors while allowing visual inspection of the child's ear. Time from 
preparation to application is <5 min. The adhesive on the posterior 
cradle usually lasts for approximately 2 weeks, at which point the 
device is removed, the ear inspected, and a new device reapplied. 
A typical treatment course averages 6 weeks. However, if treat- 
ment can be initiated within the first week of life, treatment time 
can be shortened to 2 weeks with 95% efficacy. 

Complications with the device are few and relatively minor. Skin 
breakdown at points of pressure from the device, usually in the 
conchal bowl in conchal crus deformities or at the helical rim, can 
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Fig. 8.20 The EarWell Infant Ear Correction System. (A-C) The device and components through a 6-week treatment scenario. (D,E) Before and 


after pictures using the EarWell device for neonatal reshaping. (Photograph Courtesy of Becon Medical, Ltd, Naperville, 


occur, and are treated with local wound care and discontinuation 
of the device. These wounds usually occur after a few weeks of 
treatment, and heal uneventfully with local wound care. Skin irrita- 
tion or erythema is sometimes seen. Discontinuation of treatment 
with a short course of antimicrobial cream (as these are usually 
superticial fungal infections caused by moisture around the device) 
Is necessary before resuming treatment. 

The EarWell Infant Ear Correction System is an effective means 
to correct external ear deformities in the newborn population that 
have a low likelihood of resolving spontaneously. This device is 
quick, easy to apply, painless for the patient, and allows for non- 
surgical correction of otherwise difficult anomalies of the external 
ear. Fig. 8.20 shows a before and after image of an infant treated 
with the EarWell device. 


Surgical Procedures 


Before any surgery is performed there is dialog that is very impor- 
tant to discuss with the patient and or caregivers. First, is the 
morphologic differences of ear symmetry. | explain to every single 
patient that it is rare that any otoplasty patient has ears that are 
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exactly the same (Fig. 8.21). Many patients have one ear larger or 
smaller than the other or one that sits higher or lower than the 
other. | further explain that if there is a discrepancy before surgery, 
there may likely be a small discrepancy after surgery. | elaborate 
that subtle asymmetries are what make us look natural. My expla- 
nation includes the statement that “otoplasty is a game of millime- 
ters” and that | cannot guarantee that each ear will be exactly the 
same and that a several millimeter asymmetry is acceptable. Finally, 
| explain that the day after surgery when the dressing is removed 
the ears will be “pasted” down to the side of the head and appear 
over-corrected. They will relax over the next several months and 
revision surgery is not normally considered until the result stabilizes. 
It is very important to set the stage for these discussion preopera- 
tively and have the patient sign off as part of the consent. Trying to 
explain the above points after surgery sounds like excuses. 

As with any surgery, the surgeon must have a distinct set of goals 
in mind for appropriate surgical outcome. Classic goals of otoplasty 
include: 

@ Ear protrusion should be corrected by appropriate means for 
the specific diagnosis (antihelical fold, hypertrophic cartilage, 
or both) 





Fig. 8.21 (A) Pre-otoplasty patient with ears that sit at different levels. (B) Pre-otoplasty patient with the right ear noticeably longer than the left 
ear. These asymmetries are common in the otoplasty and normal patient populations. 


@ The helix of both ears should be seen beyond the antihelix 
from the front view 

@ The helix should have the appropriate thickness, taper and 
curve from top to bottom 

@ The postauricular sulcus should not be markedly decreased 
or distorted 

@ The helix-to-mastoid distance should fall in the normal range 
of 10-12 mm in the upper third, 16—18 mm in the middle 
third, and 20-22 mm in the lower third 

@ Realizing that minor asymmetry is normal and natural, the 
symmetry of any portion of one ear should be within 3 mm 
of the contralateral ear. 
All patients are placed on Ciprofloxacin 500 mg BID for 

Pseudomonas coverage beginning 48 h before surgery and for 5—/ 

days after surgery. 


Surgical Techniques 


So many techniques exist for cosmetic otoplasty it is impossible to 
cover them all. This chapter presents the two techniques that can 
be applied to the most common ear deformities and have pro- 
duced safe, stable, and predictable results for decades. Although | 
have performed other techniques for otoplasty, including conchal 
set back and cartilage splitting procedures, they have not provided 
the predictability as the procedures described below. 

The key to successful and predictable otoplasty is to first make 
the proper diagnosis and second to perform the correct procedure 
for the specific diagnosis or diagnoses. If a patient has a problem 
from conchal bowl cartilage excess, a suture procedure Is an 
incorrect choice as it does not address the true diagnosis of excess 
cartilage. The same can be said about the absence of an antihelical 
fold. Removing cartilage will not help and suture reconstruction of 
the antihelical fold is required. Finally, most patients have combina- 
tion deformities and require both cartilage reduction and antihelical 
fold reconstruction with sutures. 


Mustardé Otoplasty for 
Antihelical Fold Reconstruction 


The commonest procedure for otoplasty is the Mustardé otoplasty, 
as described by Dr. Jack Mustardé, Jr, in 1963. Dr. Mustardé was 
an ophthalmologist with a 60 year, very storied career, including 
being a prisoner of war in the Second World War, and funding and 
establishing the first plastic surgery hospital in western Africa. He 
was a renaissance man in many ways and figured out a simple 
solution to protruding ears. | often wonder why such a simple 
suture technique was not put forth a century earlier. 

This chapter focuses on the simplest procedure for the simplest 
diagnoses and proceeds to the more complex approaches. The 
simplest deformity in prominauris is the absence or hypoplasia of 
the antihelical fold. In this situation, the conchal bowl is of normal 
proportion and if the ear is manually folded back, a normal antihe- 
lical fold appears (Fig. 8.22). 

It may be confusing for novice surgeons to decide the ap- 
propriate procedure to set back the ear. In a patient with a simple 
lack of antihelical fold with a normal conchal bowl, pushing 
the pinna posterior as shown in Fig. 8.23 improves the deformity. 
If the patient has conchal bowl hypertrophy, pushing the upper 
ear distorts the pinna and does not move the ear as a whole. 
Pushing on the middle of the ear, however, produces a more 
natural result. This is due to the fact that pushing on the middle of 
the ear buckles the hypertrophic conchal bowl (in a similar manner 
that cartilage reduction) and sets the entire ear posterior. This 
maneuver means that this patient would not be a candidate for 
Mustardé otoplasty but rather needs cartilage reduction of the 
conchal bowl. In many cases, the patient may need both proce- 
dures. Patients with a normal antihelical fold but protruding ears, 
may only need conchal bowl reduction and not a Mustardé 
procedure. 

Again, the Mustardé procedure is most effective and stable 
on patients with normal conchal bowl cartilage dimensions but 
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without a normal antihelical fold. As shown, folding the ear 
recreates the fold, the cartilage weakening and mattress sutures 
assist to hold the new fold in place during healing. Attempting 
to perform this procedure in a patient with conchal cartilaginous 
hypertrophy will not properly address the deformity and limit 
stability. 

Many patients will actually need the Mustardé procedure and 
simultaneous cartilage reduction, and | frequently perform the 
Mustardé procedure first. Some surgeons worry about manipulat- 
ing the sutured antihelix while trimming cartilage. Two to three 
Mustardé sutures maintains stability that allows moderate manipu- 
lation without disrupting sutures while reducing the cartilage. In 
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Fig. 8.22 (A) A patient with a hypoplastic antihelical 
fold. (B) A normal antihelical fold appears when the ear 
is folded posteriorly. The Mustardé procedure sets the 
ear back and creates the fold and the mattress sutures 
hold it in place. 


Fig. 8.23 Ifa patient only needs a 
Mustardé procedure, pushing on the 
upper pinna will usually create a fold and 
set the ear back naturally as shown in 
Fig. 8.22, which is not the case in this 
patient. (A) If conchal bowl hypertrophy 
Is present, pushing on the upper ear will 
distort the ear and look unnatural, which 
means a Mustardé procedure would not 
be appropriate. (B) Pushing on the 
middle of the ear produces a normal 
appearance, thus indicating that the 
patient is a candidate for conchal bowl 
reduction. 


previous texts, | outlined the combined procedure by performing 
the conchal bowl cartilage reduction (Davis procedure) first and 
then finishing with the Mustardé procedure. Further experience 
has shown more accurate surgery by performing the Mustardé 
procedure first, then removing cartilage as needed for passive ear 
position. | have not had a problem with disrupting the Mustardé 
sutures during the second part of the procedure. Technically, there 
is no right or wrong way to do this and surgeon preference may 
vary. If the surgeon places the Mustardé sutures first and is gentle 
with them (not disrupting them), | believe that the subsequent 
conchal bowl reduction can be performed in a more conservative 
and more accurate manner. 


Mustarde Procedure 
Preoperative Marking 


Pictures are taken on the morning of surgery with the hair away 
from the ears. The ears are then scrubbed with alcohol pads for 
the markings. Adults and older children are marked with a surgical 
marker in the upright position in the preoperative suite. Young or 
fidgety children are marked after sedation. Although most patients 
are candidates for the Mustardé procedure and cartilage reduction, 
| detail only the Mustardé technique in this part of the chapter and 
discuss cartilage reduction later. Preoperatively, the helical rim is 
positioned posteriorly with the finger to create an antihelical fold 
(AHF). The new fold and the planned suture entry points are then 
marked with a surgical marker. The new AHF is marked from 
superior to inferior and the markings include the superior and 
anterior crus. The delicate curvilinear form of the fold must be 
duplicated with the marker. A straight line AHF looks very unnatural. 
The Mustardé suture points are also marked on either side of the 
AHF (Fig. 8.24). This is a critical marking and often confusing for 
the novice surgeon. The art of the Mustardé procedure is to realize 
how many sutures to place and where to place them to obtain a 
naturally formed, rounded, and curved antihelical fold. The shape 
and position of the new fold is directly related to the placement 
and position of the 4-0 Mersilene horizontal mattress sutures. 
Placing them too close will create a narrow fold. Placing them too 
far apart will create too wide of a fold and improper spacing can 
result in a straight AHF 

To understand the markings, the surgeon must understand the 
mechanics of the horizontal mattress sutures. The cadaver example 
shown in Fig. 8.25 shows how the horizontal mattress sutures fold 
the flat ear into a roll that becomes the new antihelical fold. 

Although experienced surgeons can place Mustardé sutures 
with little or no markings, a well-planned template can greatly assist 





the novice surgeon. The top mattress suture is placed superiorly 
to extend the new fold close to the helical rim. The middle suture 
assists In creating the main curvature of the fold and the bottom 
suture assists in creating the secondary inferior portion of the AHF 
The horizontal leg of the sutures is generally placed 10-12 mm 
across at the superior portion of the ear, approximately 10 mm 
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Fig. 8.24 The proposed antihelical fold (white lines) and mattress 
suture points marked (blue dots) on the ear. 


i 


Fig. 8.25 (A) An axial section of a cadaver ear without an antihelical fold. (B) Showing how folding the ear back creates a new antihelical fold and 


the drawing of the suture illustrates how the new fold is maintained. 
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across at the middle of the ear, and approximately 7 mm across at 
the inferior portion of the ear. Since the natural AHF tapers from 
top to bottom, the width of the sutures also decreases. The vertical 
leg of all of the sutures is the same for all sutures, approximately 
7—|0 mm. Each mattress suture is placed about 5 mm from the 
previous suture (Fig. 8.26). These measurements are not absolute 
and vary from patient to patient and the specific deformity but 
these measurements serve as a basic approach. If a conchal bowl 
reduction is anticipated, these markings can be made at this time 
and are covered later in this chapter. 

The posterior auricular incision is outlined on the back of the 
ear. Although numerous incision configurations exist, | prefer a 
simple vertical ellipse with a releasing incision (Fig. 8.27). The 
incision Is made about 5 mm superior to the sulcus on the conchal 
bowl. | prefer not to make the incision in the sulcus as access to 
the helix is more difficult. Wound contracture will nicely hide the 
incision very close to the sulcus when healed. The vertical bound- 
aries of the incision are basically from the top of the conchal bowl 
to the bottom. The horizontal width of the incision is commensu- 
rate with the amount of planned ear setback. This is important as 
some surgeons will remove excess skin in false hopes of adding to 
the retraction of the ear. Ear position and cartilage cannot be 
maintained by skin removal. Excess tension on this incision Is well 
known for hypertrophic scarring. Skin excision should be conserva- 
tive on the initial incision and the average width of the center of 
the ellipse is 7—l2 mm. If the surgeon desires additional skin 
removal, it can be completed just prior to wound closure. If 
Mustardé sutures are to be placed, the surgeon needs access to 
the superior pinna just below the helical rim. In order to facilitate 
this exposure, | prefer to make a 5- to 8-mm releasing incision at 
the upper third of the incision that is perpendicular to the long axis 
of the original incision (Fig. 8.27). 
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Fig. 8.26 Three horizontal mattress sutures in place on the posterior 
ear. The midline of the new fold is scored to weaken the cartilage and 
the sutures traverse this scored area. A single horizontal mattress suture 
is placed about 5-6 mm from the midline on each side (for a total 
horizontal length of 10-12 mm) for the superior suture, about 10 mm 
for the central suture, and about 7 mm for the inferior suture (red 
arrows). The vertical component of each suture is the same, 7—10 mm 
(black arrows). Each mattress suture is placed about 5 mm from the 
one above or below it (blue arrow). These measurements only serve 
as guides as larger ears will have bigger measurements and vice versa. 
In addition, the size of the horizontal suture bites will differ depending 
on the location of the antihelical fold (AHF). The uppermost suture will 
be further apart because the ear is wider and the lowest suture will 
have a shorter horizontal throw as the AHF is narrow here. 


Fig. 8.27 A simple elliptical incision 

just short of either end of the conchal 
bowl has proven adequate and heals 
aesthetically. A small releasing incision is 
made towards the upper third (blue line) 
to provide extra access for the 
uppermost Mustardé suture. 


Skin Incision and Dissection 


After the patient is prepped, draped, and anesthetized many sur- 
geons perform marking tattoos at this point. Alternatively, these 
markings can be performed after the skin is dissected, as there is 
less tissue and fluid to dilute the ink. A scalpel, radiowave, or 
electrosurgery microneedle or CO, laser handpiece is used to 
incise the skin down to level of the perichondrium (Fig. 8.28). If 
the surgeon proceeds immediately to the subperichondrial plane, 
the dissection is much easier, as the more superficial planes are 
friable and less defined. Once the correct level is determined, my 
preference is small silver-tipped radiowave bipolar forceps. This 





Fig. 8.28 An incision is made on the entire outline of the incision and 
the dissection should immediately proceed to the subperichondrial level. 


provides effortless dissection without harming the cartilage and 
is hemostatic. The silver alloy tip is resistant to debris fouling 
(Fig. 8.29). 

If a conchal bowl reduction (Davis procedure) is to be per- 
formed, significant postauricular soft tissue dissection needs to be 
performed but when doing a pure Mustardé procedure, this is not 
necessary. After the excision of the skin ellipse to the level of the 
perichondrium, the remainder of the soft tissue is undermined to 
expose the posterior pinna. Again, staying in the subperichondrial 
plane facilitates the dissection. | prefer small blunt scissors such as 
tenotomy scissors. The dissection is carried to or just short of the 
helical rim to allow sufficient access. Clipping and spreading the 
scissors easily dissects this plane (Fig. 8.30A). One pearl on this 
dissection is to remove excess soft tissue that is present under the 
superior incision margin (Fig. 8.30B). If left in place, this soft tissue 
can become entangled with the Mustardé sutures, entrapped in 
the knot. Removing the excess soft tissue at this phase makes things 
easier later. Dissection continues until the entire posterior pinna Is 
exposed in the subperichondrial plane (Fig. 8.3 1). 

Although experienced surgeons may not need Mustardé suture 
markings, | feel that it is a worthwhile step to provide a guideline 
to suture placement. Using methylene blue, 25-gauge |.5-inch 
needles are used to place transfixion tattoos on the cartilage. The 
needle is placed through the preoperative skin markings and 
through the cartilage, where it is marked (Fig. 8.32). The assistant 
holds a | mL syringe of methylene blue on the posterior surface 
and the needle is dipped into the syringe to pick up the ink and 





Fig. 8.29 (A) The scissor undermining that proceeds immediately to the subperichondrial plane and (B) the soft tissue excision at this plane with 


the radiowave bipolar forceps. 





Fig. 8.30 (A) Scissor dissection in the subperichondrial plane and (B) the surgeon trimming soft tissue excess under the superior incision margin. 
This prevents this tissue from becoming entangled in the Mustardé sutures when the knots are tied. 
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then withdrawn back through the cartilage. It is important for the 
assistant to keep the syringe several centimeters away from the 
soft tissue to prevent contacting the soft tissue or a large ink blot 
can obscure the field. 
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Cartilage Weakening 


Before the placement of the horizontal mattress sutures, the 
undersurface of the proposed antihelical fold is generally weakened 
by incision, abrading, puncturing, or crushing. 

It is imperative to weaken the cartilage along the exact footprint 
of the proposed antihelical fold, otherwise the delicate curvilinear 
architecture will look unnatural. To facilitate the location of the new 
fold on the underside of the cartilage, several through-and-through 
Fig. 8.31 The subperichondrial dissection completed on the posterior Needles are placed from the skin surface (Fig. 5.33). The surgeon 
ear. will then follow the line of needles for the weakening procedure. 

As with many aspects of otoplasty, numerous ways to weaken 
the cartilage exist and there are many opinions on which side of 
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Fig. 8.32 (A) A 25-gauge needle placed through the skin surface. (B) The through-and-through needle dipped in methylene blue. When 
withdrawn through the cartilage, a tattoo mark is created. (C) Markings in place. 








Fig. 8.33 (A) Placing transcutaneous needles in a row from top to bottom will provide (B) a guide on the undersurface of the cartilage to guide 
the score marks to duplicate the curvilineal antihelical fold. 
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the cartilage the weakening should occur. Some surgeons only 
weaken the posterior surface of the cartilage, some surgeons 
only weaken the anterior surface of the cartilage, some surgeons 
weaken both sides of the cartilage, and some surgeons do not 
weaken the cartilage at all. Each of these proponents cite numer- 
ous reasons, varying from physics to woodworking, as to which 
surface is the correct one to weaken. | have used all of the 
common techniques, instruments, and surfaces in my otoplasty 
experience, and have found them all to work well. | have not seen 
any benefit in result or longevity from weakening one surface over 
the other. Weakening both surfaces requires increased dissection 
and manipulation and this can occasionally lead to increased swell- 
ing or hematoma formation. | have had excellent results from 
weakening only the posterior surface of the fold. The next dilemma 
is What type of Instrument to use for the weakening. Over 
the years, | have used rasps, notched knives, laser, radiowave 
microneedle, the teeth on forceps, 25-gauge needles, and scalpels 
for cartilage weakening. | routinely use a scalpel or hypodermic 
needle to make shallow parallel grooves or “pie crust” stab incisions 
along the entire fold on the underside of the cartilage and on 
occasion use a diamond rasp. Fig. 8.34 shows my preferred 
technique of scoring simple longitudinal grooves in the cartilage 
with a scalpel. Fig. 8.55 shows other means of weakening the 
cartilage and Fig. 8.36 shows a technique to weaken both surfaces 
of the cartilage. When making the weakening grooves, they should 


be wider at the superior portion of the AHF and taper towards 
the bottom of the fold. 

It Is paramount to keep the scoring on the central portion of 
the new fold and not to over-score the cartilage. Extending the 
score marks too laterally can produce ridges or buckle the fold 
and show through the skin. Excessive scoring can also weaken 
the cartilage excessively, making it difficult for the horizontal mat- 
tress sutures to hold. Novice surgeons should be conservative in 
this step. 





Fig. 8.34 The guide needles that follow the curvature of the antihelical 
fold (AHF) and the scalpel making shallow longitudinal grooves along the 
underside of the new AHF 





Fig. 8.36 The steps in scoring both sides of the cartilage. (A) A small incision in the cartilage and a Molt curette inserted. (B) The undermining of 
the skin on the anterior surface of the ear. (C) Brown Adson multitoothed forceps weakening the cartilage by crushing both surfaces. 
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Horizontal Mattress Suture Placement 


The Mustardé horizontal mattress sutures are placed through the 
tattoos previously made on the cartilage (Figs. 8.24, 8.32). The 
actual placement of the sutures is described in numerous ways in 
various texts and articles and sometimes make the task more 
complex than necessary. The surgeon must keep in mind that the 
goal of the suture placement is to fold the flat cartilage to recon- 
struct a normal appearing antihelical fold. An analogy would be a 
doormat that gets kicked and makes a fold in the middle. The flat 
mat is the ear with no “fold” and when the mat is bunched, the 
bunched area is the “antihelical fold.” Most surgeons place three 
sutures, one superiorly, one in the middle, and one inferiorly. 
Some cases warrant more or less sutures. Again, the goal is to 
bend the weakened cartilage to a natural form and retain it with 
sutures. | use a permanent white suture and prefer 4-0 braided 
Mersilene on a P-3 |3-mm reverse cutting needle (Fig. e8. 1). 

On occasion, | use an optional technique that | have not seen 
described (although it may have been). | call these temporary 
“holding” sutures to create a temporary AHF The pinna is held 
posteriorly to make the AHF appear and it is grasped with forceps 
to stabilize it. Next, several 4-0 gut sutures are placed through the 
skin and cartilage and back through the skin (Fig. 8.37). This 
temporarily creates and holds the antihelical fold. When the per- 
manent horizontal mattress sutures are placed on the posterior 
surface, the holding sutures are removed and the AHF is now 
stabilized by the permanent mattress sutures. Again, this is an 
optional step but if the surgeon desires a given distance of the ear 
from the head, the temporary holding sutures can set and maintain 
that distance while placing the permanent sutures. 
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When placing the permanent horizontal mattress sutures, they 
are inserted into the cartilage in a full-thickness manner to engage 
as much cartilage as possible without penetrating the overlying skin. 
Failure to “take a big enough bite” of cartilage will not retain the 
sutures and allow pull through and affect stability. The curvature of 
the |3-mm P-3 needle is such that taking a full vertical “bite” (the 
length of the needle) will exit at perfect distance through the car- 
tilage through the vertical cartilage tattoos, which is generally about 
a 8-10 mm distance (Fig. 8.26). 

Placing Mustardé sutures may seem complex to the beginner, 
but it is merely a simple horizontal mattress suture placed on either 
side of the new AHF. The needle enters the cartilage parallel to 
the AHF and exits. It then traverses the fold perpendicular (hori- 
zontally) and then enters and exits the opposite side parallel to the 
AHF. When the suture is tightened, the sides of the cartilage come 
together and form the fold (Figs. 8.38, 8.39, and see Fig. 8.25). 
Arranging the suture so the knot at the bottom of the rectangular 
suture configuration makes tying the suture easier, as it Is in better 
view of the surgeon (Fig. 8.39). 

Some texts describe the horizontal mattress suture as tapering 
from lateral to medial, but | prefer a square configuration, as | think 
that engaging the same amount of cartilage on both sides will 
increase the stability of the suture in the cartilage and not pull 
through. 

As to the order of suture placement, | prefer to place the most 
superior suture first, as this is the widest suture and creates the 
greatest portion of the AHF If this suture is place too superiorly, 
the helical rim will buckle and if placed too inferiorly, the top of the 
fold will not look natural. The second suture is placed at the 
greatest curvature of the AHF and by placing the suture at this 





Fig. 8.37 In order to mold the proposed antihelical fold (AHF), the external ear skin is pinched with forceps (A) and several 4-0 gut holding 
sutures are placed through the skin and cartilage and back through the skin (B). This creates a temporary AHF and facilitates placement of the 
Mustardé horizontal mattress sutures. After the permanent mattress sutures are placed, the holding sutures are removed. 
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Fig. e8.1 A white, permanent suture such as 4-0 Mersilene suture is 


preferable for Mustardé sutures. The P-3 13-mm needle is also efficient. 
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juncture, it creates a natural curvature (Fig. 8.40). If this suture is 
placed and the fold is straight instead of curved, the suture must 
be replaced and repositioned to create the natural bend. The 
natural bend of the AHF is directly across from the tragus. An 
additional pearl is that if the surgeon has placed the first suture 
superiorly and is having difficulty making the natural bend, remove 
all sutures and begin with the suture at the bend, which is across 
from the tragus. Different cases require different suture positions 
and sometimes it is trial and error. A third suture is sometimes not 
needed if the first two create a natural fold. If the fold does not 





Fig. 8.38 The steps in placing the full-thickness cartilage horizontal 
mattress sutures. (A) The parallel leg of the horizontal mattress suture. 
(B) The needle enters and exits the cartilage parallel to the AHF (| and 
2), then traverses the fold perpendicular to the AHF and enters and 
exits parallel (3 and 4) on the opposite side. 


follow the inferior AHF contour, then a third suture is placed at the 
lower third of the AHF. 

It is of utmost Importance to make sure that the full-thickness 
cartilage suture does not penetrate the skin, as it can cause local 
necrosis or become infected and affect the result and stability. 
When the parallel legs of the horizontal mattress suture are placed, 
the surgeon must immediately verify that the suture did not pen- 
etrate the skin (Fig. 8.41). 

| previously discussed the optional AHF holding sutures (Fig. 
8.37). The other (commoner) means of tying the sutures, is to 
simply pinch the intended fold with forceps and roll the ear back 
and tie the sutures while relaxing the forceps (Fig. 8.42). Some 
surgeons do not even use forceps to help the fold and simply use 
the suture tension to judge and create the fold. Fig. 8.45 shows 
Mustardé sutures in place. 

The above discussion of the Mustardé procedure not only 
centers around creating a new AHF, but also repositioning the ear 
to normal distances, which is the equal goal in this technique. As 
described earlier, the measurement from the temple to the outside 
of the superior pinna is 10-12 mm. The measurement from the 
mid-mastoid to the outside of the pinna is 16—18 mm, and the 
distance from the low mastoid to the outer portion of the lower 
helical rim is 20-22 mm (Fig. 8.44). 

Although it sounds obvious, if the ear measurements are not 
correct, the sutures must be removed and repositioned. Otoplasty 
Is very precise surgery and can be tenuous to the point that a 
surgeon may think the result is close but not adequate. Competent 
and ethical surgeons will stop at this point and correct the situation, 
as it probably will not get better on its own. This is especially true 
if there is excess protrusion. This does not improve with time. In 
minor over-corrections, the ear may relax and improve. Doing it 
right the first time can prevent a lot of future aggravation for the 
surgeon and patient. One of the biggest mistakes in otoplasty is 
over-correction. If a surgeon had a choice of a minor over- 
correction or minor under-correction, he or she should go with 
the later. Patients who are used to seeing their protruding ears will 
often be happy with a minor under-correction but may be very 
unhappy with an over-correction. 
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Fig. 8.39 A graphic representation of the horizontal mattress suture on (A) the underside of the ear and (B) the skin surface. 
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Fig. 8.40 The first suture is placed superiorly to create the widest 
portion of the antihelical fold (AHF) (1). The second suture is placed at 
the anticipated curvature of the AHF to create the natural bend in this 
region (2). If necessary, a third suture is placed to create the most 
inferior curvature of the AHF (3). Sometimes placing the middle suture 
first will better establish the natural curvature of the AHF. 


If the diagnosis is purely lack of AHF without conchal bowl 
excess, the surgery is complete. If the patient has cartilaginous 
hypertrophy, cartilage reduction is performed at this point 
(see later). 

If the surgeon approves the measurements, the wound is irri- 
gated with antibiotic solution and the incision closed (Fig. 8.45 and 
Fig. e8.2). My preferred closure is a simple running 4-0 gut suture. 
The incision is not closed all the way inferiorly and several millime- 
ters of inferior incision Is left open for drainage. It is not uncommon 
to see hematomas or seromas with otoplasty, so a water-tight 
suture closure Is not recommended. 

At the end of the procedure, the antibiotic ointment is placed 
on all suture lines and the external ear is lightly packed with 
lodoform gauze. The gauze is tucked in all crevices and also 
the external auditory canal. The goal of the gauze packing is to 
lightly compress any dead space and preserve the delicate curva- 
tures of the ear. This also helps prevent edema or blood from 
distorting the anatomy and discourages hematoma or seroma 
(Fig. 8.46). 

An alternative dressing can be used with the Mustardé technique 
using silicone dental impression material. The two part compound 
mixes automatically on dispensing and is injected into the external 
auditory canal and pinna after coating with Vaseline. This cures into 
a pliable rubber-like dressing that can be removed and replaced as 
long as necessary (Fig. 8.47). 

Postoperative dressing can be performed in numerous ways and 
is Somewhat dependent on the age of the patient. After hours of 
delicate surgery and precise suturing, no surgeon or patient wants 
to see the result relapse from tearing of the sutures. A cooperative 
adult may only require a minimal bandage as a reminder not to 
disturb the ears, while a hyperactive 4-year-old child may need a 





Fig. 8.41 Suture penetration through the skin. The sutures need to penetrate as much cartilage as possible without penetrating the skin. Ifa 
penetration does occur, the suture must be removed and replaced. This situation must be remedied by replacing the suture at less depth in the 


cartilage. 
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Fig. e8.2 Before final wound closure, the surgical field is irrigated with 
hydrogen peroxide (top) followed by clindamycin antibiotic solution 
(bottom). 
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Fig. 8.42 When tying the suture knots, the antihelical fold (AHF) can be held in place with forceps while the sutures are tied (A). (B) A suture 
being tied from the surgeon's view and (C) shows the new AHF held in place by the Mersilene suture and adjusted for proper measurement 
before final tying. 


Cosmetic otoplasty and related ear surgery 








Fig. 8.44 The left image shows classic measurements of the ear from the skull in three areas. The middle and right images show my most 
common measurements after placing Mustardé sutures in the average patient. The superior pinna is most frequently | | mm from the upper 
mastoid skin to the center of the helical rim and the lower part of the ear is usually about | | mm from the lower mastoid skin to the posterior 
surface of the helical rim. 
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Fig. 8.45 The wound is irrigated with antibiotic solution before final closure. (A) A running 4-0 gut suture is placed and the most inferior several 
millimeters of the incision is not sutured and left open for drainage (white arrow). (B) A typical suture line | week post-otoplasty. 








Fig. 8.46 The delicate anatomy of the external ear is lightly “packed” with lodoform gauze to discourage edema and blood from distorting the 
curvatures. 
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Fig. 8.47 (A) The impression material injection device. (B,C) The dressing in place and how it can be removed and replaced postoperatively. This 
pliable dressing can be removed for cleaning and replaced for as long as necessary. 


full coverage dressing that cannot be disturbed (Fig. 8.48). A simple 
“Jaw bra” Velcro dressing used for facelift, etc. may also be used. 
Proprietary post-otoplasty plastic “cup” protectors that resemble 
wrestling ear protectors can be purchased. They provide good 
protection but are less socially acceptable. They may be an alterna- 
tive for children that cannot be controlled and may disturb the 
surgical site. Postoperative care includes rest, head elevation, and 
taking required medications. The patient is seen the next morning 
to Inspect the wound for seroma or hematoma and dressing 
change (Fig. 8.49). 

It is not uncommon to have edema or ecchymosis and this can 
obscure the delicate anatomy of the pinna. If extensive distortion 
is present, it may represent hematoma or seroma which must be 
drained (see Complications, below). 

Post-care for Mustardé patients includes normal showering and 
cleaning the ear and incision with hydrogen peroxide twice a day. 


A head band or light dressing is kept on continuously for | week 
24/7 and then only at night for another week. The dressing helps 
retain the ear during healing and also serves as a reminder for the 
patient not to disturb the surgical site. In the event the surgeon 
feels that a component of over-correction is present, a dressing 
can be omitted to encourage relaxation. Heavy activity Is limited 
for several weeks and any maneuver that could tear the sutures 
such as wearing a helmet or contact sports are avoided. The 
patient is generally seen | week later, | month later, and 3 months 
later, when the final pictures are taken. 


Treating Conchal Bowl 
Cartilage Excess 


As stated above, most cases of otoplasty Involve an underdevel- 
oped AHF as well as some component of conchal bowl excess. 
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Fig. 8.48 (A,B) A simple compression dressing that can be used on a 
cooperative adult using an elastic bandage that is cut in a length to fit the 
patient and stapled together. (C,D) A traditional mastoid bandage that 
may be required for uncooperative children. 


For purposes of description, | will use “CBE” to designate conchal 
bowl excess and/or posterior conchal wall cartilage excess. Cases 
without cartilage excess can be treated with a Mustardé procedure 
only as previously outlined. By the same token, some patients 
present with a normal AHF but with posterior conchal wall and 
bowl excess and can be treated with cartilage excision only. To be 
proficient in otoplasty, the surgeon must master both techniques. 
Unfortunately, some patients with obvious conchal bowl cartilage 
excess are treated with a suture-only procedure and the result is 
neither natural nor long lasting (Fig. 8.50). 

Numerous techniques for cartilage reduction have been 
described. The procedure | prefer for CBE was described by Dr. 
Jack Edward Davis, an Argentinean plastic surgeon in 1978. This 
procedure involves removing the excess conchal cartilage to 
reduce the hyperplastic posterior wall and floor of the conchal 
bowl. | will first describe the classic Davis procedure and then 
discuss modifications | have made for a more conservative cartilage 
reduction. 

The Davis procedure is difficult to conceptualize without actually 
witnessing the procedure several times. In the Davis procedure, 
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Fig. 8.49 (A,B) A 6-year-old patient 24 h after Mustardé and Davis 
procedures. (C,D) An adult male 7 days after Mustardé otoplasty. 


the excess cartilage of the posterior conchal wall and bowl are 
excised. It is this hypertrophic cartilage that makes the ear protrude 
and by resecting the excess, the posterior conchal wall and bow! 
are shortened, thus allowing the ear to lie more passively in a 
normal position. 

The emesis basin approximates the anatomy of the ear, and the 
floor and sides in this case represent the conchal bowl and poste- 
rior conchal wall. The “ears” of the basin protrude from the “head” 
due to their height from the base to the rim. If part of the posterior 
wall and bowl of the basin is trimmed, the basin sits in a more 
retrusive position (Fig. 8.51). 

The procedure is begun by measuring and marking 8—10 mm 
inferior to the conchal/scaphal junction (from the top of the anti- 
helical fold into the bowl). This 8—10 mm will be the posterior 
portion of the conchal wall that remains intact. Cutting a notch in 
a plastic or metal ruler at 10 mm makes a handy measuring device 
(Fig. 8.52). By leaving approximately 8—10 mm, the ear will set 
back to a normal position in the average person. Fig. 8.53 shows 
a hyperplastic posterior conchal wall measuring 14 mm in depth 
which means that approximately 4-6 mm of reduction is 
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If you.try to setback 











Fig. 8.50 The problem with attempting to treat conchal bowl hypertrophy with a suture setback procedure. (A) The region of cartilaginous excess; 
(B) shows how the ear would look if a Mustardé procedure is used on such a case. (C) In order to achieve a natural result in a patient with excess 
cartilage, the entire ear must be set back. 





Fig. 8.51 The emesis basins are analogous to protruding ears (as viewed from behind) with hypertrophic conchal posterior walls and bowls. If a 
portion of the “conchal wall and floor” is excised, the basin “ear” will sit in a less protrusive position. The red arrows equal a hyperplastic conchal 
bowl. (A,B) show the bowl reduced, hence the ear will sit closer to the head (C,D). 
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Fig. 8.52 A notched ruler is convenient for making the markings 
10 mm below the conchal/scaphal surface. 





“a S 


Fig. 8.53 A patient with a conchal bowl depth of 14 mm. Leaving 
8—10 mm of cartilage intact would equal 4—6 mm reduction of the 
posterior conchal wall and bowl. 


necessary. The classis Davis procedure suggests leaving half of the 
height of the posterior conchal wall. As this is not a very precise 
quantification, | suggest that novice surgeons leave at least 10 mm 
of posterior conchal wall cartilage intact. Taking excessive posterior 
conchal wall cartilage can set the ear back too far and eliminate the 
freeway space between the posterior helical rim and the mastoid 
region. The best way to avoid over-correction is to not over- 
reduce the posterior conchal wall. Although this may sound 
complex, after performing this procedure, the amount of cartilage 
to leave and take will become obvious. If a hyperplastic posterior 
conchal wall is obstructing the ear from sitting posteriorly, removing 
just enough conchal wall for a passive position with normal mea- 
surements is the key to a natural and permanent result. If the 
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Fig. 8.54 The “kidney bean” outline of the cartilage marking. All the 
posterior conchal wall and conchal bowl cartilage below this line will be 
excised. 


correct amount of posterior conchal wall and bowl are removed, 
the ear cannot relapse forward. 

This marking will include the entire hypertrophic conchal bowl 
floor and result in a “kidney bean” shaped excision. Basically, the 
entire excessive portion of the conchal wall and floor will be 
removed, similar to the previous example of the emesis basin. 

The entire external ear is wiped with an alcohol pad to degrease 
the surface for surgical marker adherence. The markings are made 
along the posterior conchal wall, as shown in Fig. 8.52, then 
continue around the cymba and cavum concha. A “V” notch is 
made around the helical radix. It is important to leave an islet of 
tapered cartilage for a natural appearing radix. Finally, the excision 
outline courses just anterior to the external auditory meatus 
(Fig. 8.54). 

If a simultaneous Mustardé procedure is planned, these mark- 
ings are also made at this point (Fig. 8.55). It is imperative to make 
all markings before injecting local anesthesia as the injections will 
distort the landmarks and surgical markings. 

| have performed otoplasty procedures with local anesthesia 
only, but prefer to use intravenous sedation, which is a requisite 
for children. It is preferable to tape the hair off of the surgical field 
and use a circular drape to Isolate the ear and mastoid region. The 
entire ear, ear canal, and mastoid region are prepped with a surgi- 
cal scrub and a cotton ball is placed in the external auditory canal 
to prevent blood from collecting. 

Local anesthetic Is injected subcutaneously in numerous areas 
for anesthesia, hemostasis, and to hydrodissect overlying skin. The 
entire conchal bowl is ballooned from the skin side. The entire 





posterior auricular area is also infiltrated as is the mastoid region. 
When performing the Davis procedure, significant postauricular 
dissection is required to the level of the mastoid fascia, so it Is 
paramount to inject the multiple tissue planes behind the ear to 
periosteum. For cases of mild to moderate cartilage excess, | will 
perform the Mustardé procedure first then reduce the cartilage 
appropriately. For cases of extreme cartilage excess, | may perform 
the cartilage excision first. Much of this is surgeon preference. 

The exact same posterior auricular skin markings, incision and 
excision are performed as described in the Mustardé procedure 
(see Figs. 8.27-8.31). The main difference with the hypertrophic 
concha reduction procedure is the fact that the posterior auricular 
soft tissues must be excised to the level of the mastoid fascia. The 
surgeon will encounter the vestigial posterior auricular muscles and 
various connective tissues until the smooth, white mastoid fascia Is 
seen (Figs. 8.56, 8.57). The reason for this soft tissue removal is 
twofold. Removing soft tissue allows the ear to sit more medially 
toward the skull. More importantly, the smooth surface of the 
mastoid fascia will become the new floor of the conchal bowl. 
Because the cartilaginous floor of the conchal bowl is removed, 
the new posterior surface will be the mastoid fascia and must be 
smooth because tissue irregularities will show through the thin 
conchal skin. In addition, the surgeon must continue the soft tissue 
dissection far enough on the edges of the conchal bowl to relieve 
all soft tissue obstruction. Significant bleeders are frequently 
encountered at the inferior portion of the bowl. 

After the posterior auricular dissection is complete, the planned 
conchal cartilage excision is marked. The existing preoperative 
marks of the posterior conchal wall are tattooed with a 25-gauge 
needle and methylene blue. This is the 8—10 mm marking, which 
will equate to the preserved posterior conchal bowl cartilage height 
(Fig. 8.58). 





Fig. 8.56 The vestigial posterior auricular musculature (arrows) that is 
encountered and excised in the cartilage reduction procedure. 


The next step is to incise the marked cartilage using a scalpel, 
radiowave, or electrosurgical microneedle. The outline of the ink 
markings is followed with care not to perforate the underlying skin 
(Fig. 8.37). 

After the incision is completed, subperichondrial dissection is 
begun with blunt scissors or Molt curette (Fig. 8.60). The cartilage 
separates with relative ease from the overlying skin, but caution 
must be used as not to perforate the skin. After complete dissec- 
tion, the floor of the conchal bowl is removed in total leaving the 
kidney bean shaped cartilage defect exposing the dermal surface 
of the overlying skin (Fig. 8.61). 
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Fig. 8.57 It is imperative to complete the postauricular dissection to 
the level of the mastoid fascia and to have a smooth surface, as it will 
underlie the thin skin of the conchal bowl and serve as the new floor of 
the conchal bowl. 


The entire floor of the conchal bowl is removed leaving the 
predetermined amount of posterior conchal wall height and 
conchal bowl. Fig. 8.62 shows the excised cartilage placed inside 
the ear as well as the measurement of 6 mm of height removed 
from the floor. 

With the posterior soft tissues removed to the mastoid fascia 
and the cartilaginous obstruction reduced, the ear should lie pas- 
sively into a more normal position. More often than not, some 
further adjustment is necessary. Just as trying to level the legs of a 
table, trimming the remaining cartilage obstructions may take 
multiple adjustments. The most common regions of obstruction 
that need reduced are the edges of the conchal bowl (Fig. 8.63). 
The superior portion of the cymba concha and the inferior portion 
of the cavum concha can extend beyond the Incision, and attention 
to these areas may be necessary if the ear does not sit back 
passively. 

If the original deformity was purely cartilage hypertrophy, then 
the inferior portion of the cartilage is trimmed until the ear lies 





Fig. 8.58 (A) Needles placed through the preoperative markings, which will be the top of the 8—10 mm of cartilage that will remain. (B) The 
posterior conchal wall is shown intraoperatively, which corresponds with the amount of cartilage preserved. The more cartilage that is preserved, 
the more the ear will protrude, and the more cartilage removed, the more the ear will sit back. 
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Fig. 8.59 (A) The “kidney bean” shaped marking indication the floor of the conchal bowl and (B) a cartilage incision with a radiowave microneedle. 
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Fig. 8.60 (A) The cartilage being undermined with 





Fig. 8.61 (A) The final separation of the hypertrophic cartilage. (B) The surgical site and dermal surface of the overlying skin. 
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Fig. 8.63 Cartilage obstruction that is preventing the ear from lying 


Fig. 8.62 (A) The excised hypertrophic conchal cartilage set inside the Pack passively and requires further reduction. The dotted line shows the 
ear to show its original position. (B) One of the excised conchal bow! area of cartilage preventing passive position. 

floors measuring 6 mm. Removing this distance provides significant 

reduction of the protruding ear. 
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passively and conforms to the desired position and measurements. 
If a simultaneous Mustardé procedure was performed first, then 
less cartilage is generally reduced. 

After the surgeon is happy with the ear position and measure- 
ments, the wound is Irrigated with antibiotic solution. Due to the 
fact that the entire conchal bowl floor has been removed, some 
type of compression must be used Inside the external ear to elimi- 
nate dead space between the mastoid fascia and the skin over the 
conchal bowl. In his original article, Davis described a bolster 
dressing that keeps the skin against the mastoid fascia, eliminates 
dead space, and splints the surgical site for healing. The bolster 
dressing is placed in the following manner. Bolster retaining sutures 
(use 4-0 nylon, 4-0 silk, or 4-0 gut) are placed to retain a dental 
cotton roll. The suture needle goes through the external conchal 
skin, engages the mastoid fascia, goes back up through the dermal 
side of the conchal skin and back out externally (Fig. 8.64A). Three 
of these sutures are placed, one In the superior bowl, one in the 
middle, and one in the inferior bowl (Fig. 8.64B). A dental cotton 
roll is coated with antibiotic ointment and is bent in a “U” shape. 
One end is tucked just inside the external auditory canal and the 
remainder of the cotton roll is bent to fill the conchal bowl (Fig. 
8.64C). Finally, the bolster suture ends are tied around the cotton 
with moderate pressure to compress the skin against the mastoid 


fascia and eliminate dead space (Fig. 8.64D). It is easier to close 
the postauricular incision before the bolster sutures are tied as they 
compress the helical rim making posterior access difficult. The final 
closure is performed as described in Fig. 8.45. 

| have used direct inferior conchal wall retaining sutures to 
reinforce the bolster dressing or in place of a bolster system. In 
this method, 4-O Vicryl sutures are used to secure the edge of the 
inferior conchal wall to the mastoid fascia (Fig. 8.65). | have used 
this technique without any cotton roll, but kept an antibiotic-coated 
cotton ball placed under a compression dressing for a week. This 
eliminates the dead space by keeping the skin tight against the 
mastoid fascia. Before placing these sutures or a bolster it is 
important to make sure that the mastoid fascia region is smooth 
and free of irregularities that may otherwise be visible through the 
thin skin. Again, | frequently use the posterior conchal wall retaining 
sutures with or without a bolster dressing. 


The “Mini Davis” Technique 


| have performed hundreds of classic Davis cartilage reduction 
procedures with great success. If there is a single drawback to 
extensive cartilage removal, it is a tendency for over-correction and 
the reduction or obliteration of the normal postauricular space 





Fig. 8.64 (A) The transcutaneous sutures that engage the mastoid fascia. (B) The sutures in place. (C) A dental cotton roll being placed, and 


(D) the sutures tied in place. 
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Fig. 8.65 The through-and-through sutures placed through the inferior rim (A) and the three sutures placed (B). (C) The sutures placed through 
the mastoid fascia and (D) the cartilage sutured to the mastoid fascia after tying the sutures. 


L 


Fig. 8.66 (A) The greatest region of protrusion on the conchal bowl floor being incised with a radiowave microneedle and (B) dissection from the 
dermis with a Molt curette. 


between the helical rim and mastoid skin. By using a more con- 
servative cartilage reduction, this can be mitigated. 

With the “mini” cartilage reduction, the Mustardé procedure is 
performed as classically described earlier in this chapter but instead 
of a total conchal bowl reduction, only the actual points of obstruc- 
tion are reduced. The areas of obstructive contact between the 
conchal bowl and posterior wall are shaved a small amount at a 
time, until the ear is passive (Figs. 8.66—8.68). This is a precision 
technique that may not be adequate in extreme cases of conchal 
bowl hypertrophy, but can work in many situations. The advantages 





of this technique include a reduced tendency for over-correction 
and less concern about dealing with a total new floor of the conchal 
bowl and loss of postauricular space. Again, the main difference 
with the precision technique is that smaller precise reductions are 
performed instead of the more aggressive removal of the entire 
floor with the classical Davis technique. 

Postoperative dressing and care are the same as described with 
the Mustardé technique and shown in Figs. 8.46, 8.48 and 8.69. 
The Bolster sutures are generally left in place for | week, but can 
be left for as long as 2 weeks if desired. Full bolsters (and entire 
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Fig. 8.68 This series shows precision reduction of the conchal bowl hyperplasia using a scalpel. 
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Fig. 8.69 lodoform gauze is packed in and around the delicate helical and antihelical fold (AHF) anatomy and a light pressure dressing is placed. 
The bolster dressing maintains a compressed and contoured conchal bowl floor and adds to the stability of the procedure. (A) A full bolster 
dressing and (B) a “mini” bolster, where only the cavum conchal floor was resected. 
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cotton roll) are used for a full Davis resection, whereas a smaller 
bolster (cotton ball) is used for smaller conchal bowl resections. | 
have removed bolsters as early as 4 days but prefer | week. Using 
gut sutures on out of town patients works well, as the sutures 
dissolve in about a week and the patient can remove the cotton 
roll. When permanent sutures are used, removal is performed by 
first wiping all sutures and the cotton roll with a surgical scrub 
solution. This is performed because when the suture is cut, it is 
pulled inside the wound, and back out. Failure to prep the area 
could induce bacteria. If a Davis procedure is performed with or 
without a Mustardé procedure, the ear does not really require a 
head dressing as the bolster dressing retains the position. Ifa head 
band or wrap is used with a Davis procedure it is more of a 
reminder to the patient to be gentle on the surgery site. 


Correction of the 
Protruding Earlobe 


Ears that protrude are frequently accompanied by laterally protrud- 
ing ear lobes. Novice surgeons may not realize this and the final 
result can be compromised as the ear sits back to a normal position 
but the lobe remains protruded. Numerous procedures of setting 
back protruding lobes have been described. 

The cause of the lobe protrusion can be related to a protrusive 
or hyperplastic cartilaginous cauda helix (the tail of the helix). This 





cartilage can be reduced if abnormal or if the surgeon feels the 
base of the ear will relax with reduction (Fig. 8.70). 

A “fishtail” skin excision is a simple technique to set back the 
lobe that utilizes triangular excision of skin on the posterior lobe 
and a corresponding excision over the mastoid region. Positioning 
the lobe closer to the mastoid area with suture closure will pos- 
teriorly position the lobe. In this procedure, a “V” marking is made 
on the earlobe skin and, while the ink is still wet, the lobe Is pressed 
against the mastoid skin which makes another “V”. The “double 
V” looks like a fishtail, and hence the name (Fig. 8.71). Removing 
lobe and mastoid skin in this configuration enables the lobe to be 
tacked to the mastoid skin and heals in a more retrusive position 
(Fig. 8./2). An additional method to retract an earlobe with minor 
protrusion is to secure the base of the conchal bowl and the 
mastoid fascia with a suture and when the suture Is secured, it will 
retract the lobe (Fig. 8.73). 


Case Presentations 


Otoplasty is a rewarding procedure as many of the patients are 
children who are most appreciative of their improved appearance 
and body image. Adults who have lived their life with this perceived 
deformity are equally appreciative. Figs. 8./4—-8.83 and Figs. 
e8.3—e8.8 show before and after otoplasty patients and related 
material. 


Text continued on p. 510 





Fig. 8.70 A hyperplastic cauda helix that is isolated and reduced to allow a more passive earlobe. (A) The prominent cauda helix. (B) The exposed 


cartilage. (C) The cartilage after reduction. 





Fig. 8.71 (A) A “V” marked on the earlobe and (B) pressed to stamp the same pattern on the mastoid skin. (C) When the stamp is complete, the 


excision marking resembles a fishtail. 


505 


(0 0) 
o 
LLI 
| 
eg, 
< 
JE 
©) 





Cosmetic otoplasty and related ear surgery 


(0 0) 
o 
LLI 
| 
eL, 
< 
I 
©) 





Fig. e8.3 This patient is shown before and 3 months after Mustardé otoplasty with hypertrophic conchal bowl reduction. 


Cosmetic otoplasty and related ear surgery 





Fig. e8.4 An | |-year-old male before and after bilateral Mustardé and Davis otoplasty. 
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Fig. e8.5 The same patient as shown in Fig. 8.77 with a submental view, which illustrates the reduction in the hypertrophic conchal cartilage. 
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Fig. e8.6 A posterior view of the same patient as shown in Fig. 8.77. 
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Fig. e8.7 A patient who underwent bilateral Davis and Mustardé 











Fig. e8.8 The lateral view of the same patient in Fig. e8.7. 


otoplasty. 
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Fig. 8.72 (A) The skin of the “fishtail” is excised, which will (B) allow the lobe to be secured in a more retrusive position when the sutures are 
secured, 





Fig. 8.73 Using a suture to secure the Inferior conchal bowl and cauda helix to the mastoid fascial can help retract the lower ear and lobe during 
healing. 








Fig. 8.74 A 5-year-old patient before and after bilateral Mustardé otoplasty. 
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Fig. 8.76 A posterior view of the same patient as shown in Fig. 8.75. 





Fig. 8.77 An | |-year-old female before and after bilateral Mustardé and Davis otoplasty. 
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Fig. 8.78 Lateral views of the same patient as shown in Fig. 8.77. Note the natural curve of the new antihelical fold. 
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Fig. 8.79 A female patient before and after bilateral Mustardé and Davis otoplasty. 


508 


(0 0) 
ae 
Lu 
|— 
ae 
< 
aE 
© 





Cosmetic otoplasty and related ear surgery 





Fig. 8.81 A submental view of the same patient as shown in Fig. 8.79. This view illustrates the reduction of the cartilaginous hypertrophy. This 
result could not be achieved without cartilage reduction. 


í 





Fig. 8.82 A 5-year-old female patient who underwent bilateral Mustardé and Davis otoplasty. 
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Fig. 8.84 This patient experienced a small area of blistering followed by tissue loss. (A) The patient at 24 h. (B) The patient at 14 days. (C) The 


patient at 4 months. 


Otoplasty Complications 


The most feared complication of otoplasty is necrosis and tissue 
loss. Fortunately, the ear has a tremendous vascular supply so 
this is rare. This factor must be kept in mind, however, when 
placing bolsters and dressings that could impede circulation (Fig. 
8.84, 8.85). 

Tissue necrosis in otoplasty is managed similarly to other 
instances of tissue devitalization. First, any constriction should be 
relaxed. Topical application of nitroglycerin can used in hopes of 
producing local vasodilatation. Wound care includes hydrogen 
peroxide soaks and covering the wound with triple antibiotic 
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ointment or burn/wound cream. Severe necrosis (which | have 
never seen would warrant hyperbaric oxygen therapy). 

Second to tissue loss, hematoma Is the next complication that 
can produce significant deformities. The cartilaginous network of 
the ear is extremely delicate and sensitive to insult. The formation 
of a hematoma that goes unrecognized or untreated can lead to 
significant deformities consistent with a “cauliflower ear.” For this 
reason, all hematomas, even minor ones, must be addressed and 
treated early. All otoplasty patients are seen in the office | day, | 
week, and | month postoperatively. Edema and ecchymosis are 
common in otoplasty and can mimic hematoma. If a movable 
column of fluid is present or oozing is observed, a hematoma must 





Fig. 8.85 (A) A patient with hypoperfusion of the upper pinna, which is an early sign of impending necrosis. (B) A different patient 2 weeks after 


surgery with a necrotic region over the antihelical fold. 





Fig. 8.86 This patient does not have a hematoma, but rather bruising 
and swelling that somewhat obscures the scaphoid fossa anatomy. 
There is no need to drain this and it must be differentiated from a true 
blood collection. 


be ruled out. Fig. 8.86 shows postoperative ecchymosis and 
edema that is not a hematoma. Fig. 8.87 shows a small hematoma 
that required drainage and resulted in tissue devitalization. Fig. 8.88 
shows the necrotic skin treated with Biafine ointment in the same 
manner that facelift necrosis is treated. Good wound care and 
antibiotics will generally produce very good healing on the ear. 
Larger hematomas require evacuation (Fig. 8.89 and Fig. e8.9) and 
placement of a drain (Fig. 8.90). 

Suture dehiscence can occur in the early or late postoperative 
period. Fig. 8.9! shows a suture extrusion several months after 


otoplasty. This surgeon used a stiff Prolene suture, which is a poor 
choice, as the nature of the material and the knot are both sharp 
and palpable and can succumb to pressure necrosis or exfoliation 
through the thin ear skin. Soft flexible sutures such as Mersilene 
material are preferable but no permanent suture is immune to 
exfoliation. Fig. e8.!0 shows a 4-Q white braided Mersilene 
suture that exfoliated 7 months post-otoplasty. Fig. 8.92 an 
extruded suture with a Methicillin-resistant Staphylococcus aureus 
(MRSA) infection 2 years after otoplasty and Fig. 8.93 shows an 
infected suture with a granuloma 7 years after surgery. 

Another intraoperative pitfall is inadvertent perforation (Fig. 
8.94). This can happen in the Davis procedure when dissecting 
along the mid-conchal bowl around the external auditory canal. A 
simple 6-0 gut suture to close the perforation will usually result in 
uneventful healing. 


Postoperative Otoplasty Problems 


Otoplasty, like rhinoplasty, is a procedure of exact detail. A pleasing 
correction can be effected by under- or over-correction. Although 
not setting the ear back enough can produce an unhappy patient, 
an over-corrected ear is in many ways more disturbing. Since most 
patients are used to looking at protruding ears, even reasonable 
setback is often appreciated. In the case of inadequate setback, a 
patient may still accept the surgical result. In the case of a grossly 
over-corrected ear with a pasted back look, it is very hard for 
patients to accept this result. Under-correction can be improved 
by removing more cartilage or replacing the horizontal mattress 
sutures. An over-corrected ear can be corrected if the problem 
concerns overly aggressive Mustardé sutures, which can be redone 
with less tension. In the case of overzealous posterior conchal wall 
excision, the reconstruction may be very difficult; therefore sur- 
geons must remember to “measure twice and cut once.” 
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Fig. e8.9 (A) A posterior hematoma 24 h after otoplasty and (B) a small liposuction cannula evacuating the hematoma. 
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Fig. e8.10 No suture material is beyond perforation as seen in this 4-0 Mersilene suture that dehisced 7 months after otoplasty. 
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Fig. 8.87 (A) A patient | day postoperatively with a small hematoma and hypoperfusion of the upper ear skin. (B) A Penrose drain placed after 


manual evacuation and (C) the patient 6 weeks later. 





Fig. 8.88 The same patient as shown in Fig. 8.87 with wound care using a burn cream and dressing in the same manner as skin necrosis would 


be treated in a facelift. 


Postoperative asymmetry can result from one ear being differ- 
ent to the other. If a significant deformity exists preoperatively, it 
may be from the actual ear being smaller or larger or even the 
bone or side of the face being different on the specific patient. This 
should be realized and discussed in the preoperative visits. In the 
case of post-otoplasty asymmetry, the offending ear can be revised. 

Other situations of asymmetry exist as a result of improper 
surgical technique. The “telephone deformity” occurs when the 
central portion of the ear is over-corrected and the superior and 
inferior poles protrude like an old fashioned telephone receiver. 
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This can occur from over-correction of the superior Mustardé 
suture or failure to set the lobe back, or an imbalance between 
the Mustardé sutures, especially where the superior pinna is over- 
corrected. Overzealous or asymmetric correction of the ear Is 
avoided by close attention to suture tension, intraoperative mea- 
surements, and lobe protrusion. It is much better to err on the 
conservative side, as patients are more accepting of slight under- 
correction than a gross over-correction. A “reverse telephone” ear 
is the Inverse situation, where the superior and inferior poles are 
over-corrected and the central antihelix protrudes (Fig. 8.95). 
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Fig. 8.89 (A) A postoperative hematoma several days after otoplasty. (B) The hematoma manually expressed. A drain was also placed in this 
patient. 
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Fig. 8.90 (A) A posterior hematoma 24 h after otoplasty and (B) a Penrose drain placed after evacuation. The drain is advanced or left until no 
drainage is present, which is usually several days duration. 





A | B 


Fig. 8.91 A stiff, sharp suture such as Prolene can perforate the thin ear skin and is not a good choice for otoplasty. 
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Fig. 8.92 This patient presented with an infected Mustardé suture 2 
years after surgery with a concomitant MRSA infection. 





Fig. 8.93 This patient presented with a granuloma with an extruded 
suture 7 years after surgery. 
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Fig. 8.94 (A,B) An inadvertent intraoperative perforation from the posterior and anterior views. This type of perforation can happen with the 
Davis procedure when dissecting near the external auditory canal. Having the assistant place an applicator in the canal and applying pressure will 
identify the canal to prevent encountering it. (C,D) Other inadvertent skin perforations. 
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In the case of over-correction with a Mustardé procedure, the 
offending sutures can be removed, the cartilage rescored and the 
ear forcefully stretched outward. Fig. 8.96 shows correction of an 
over-corrected Mustardé suture, which was removed and a cotton 
roll spacer placed to discourage contraction. 

One of the most common novice mistakes is inattention to the 
natural curvature of the antihelix (Fig. 8.97). A straight line antihelix 
is generally the result of improper horizontal mattress suture place- 
ment. Close attention must be paid to the exact placement of the 
sutures so when tightened the antihelical fold will be curved. It is 
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Fig. 8.95 The “reverse telephone ear” deformity is seen when the 
superior and inferior Mustardé sutures are over-tightened in respect to 
the central sutures. 
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not uncommon to put in a suture and when tightening it, to distort 
the AHF in an undesirable configuration. The surgeon and staff 
must be of the mindset that several attempts may be necessary on 
each suture placement. If it is not correct, take it out, and replace 
it until it is correct. 

Another problem is a reconstructed antihelix that is too thin or 
narrow (Fig. 8.98). This can result from taking too small a “bite” 
on each side of the Mustardé suture. It is important for the hori- 
zontal leg of the mustard suture to traverse with enough length to 
make a broad fold as shown in Fig. 8.26. The natural AHF is thicker 
superiorly and tapers inferiorly, so the width of the sutures must 
be adjusted appropriately. 

Improperly placed horizontal mattress sutures can also buckle 
the natural curvature of the AHF (Fig. 8.99). Again, these deformi- 
ties usually manifest as the sutures are being placed. Because of 
this the surgeon can observe that the curvature Is not natural and 
replace the suture. Buckling of the fold or AHF can also occur from 
overly aggressive cartilage scoring that collapses when the suture 
is placed. It is also possible for the cartilage to deform postopera- 
tively, with no fault of the surgeon, but this is a rare problem. 

Over-aggressive posterior conchal wall or bowl resection can 
also cause aesthetic problems. Fig. 8.100 shows two patients with 
loss of the normal space between the helical rim and the temporal/ 
mastoid region. Although this can occur to some extent with all 
Davis procedures, removing excessive cartilage can accentuate this 
loss of space In the sulcus region and overly flatten the conchal 
bowl (Fig. 8.101). When performing Mustardé and Davis proce- 
dures simultaneously, less correction of each procedure is required 
since they both serve to set back the ear. 


Fig. 8.96 (A) A patient who was over-corrected with a Mustardé otoplasty. (B) The most superior suture was removed and a cotton roll “spacer” 


was placed during healing to keep the ear positioned laterally. 
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Fig. 8.97 A straight antihelical fold, which has a very unnatural 
appearance. This occurs when the Mustardé sutures are not properly 
placed and spaced. 





Fig. 8.98 An excessively narrow antihelical fold looks very unnatural. 
This is something that can be seen and corrected intraoperatively so 
there should be no excuse for such unnatural morphology. 


Infections 


Infections are very rare with otoplasty in part due to the extensive 
vascularity of the ears. Pseudomonas is a normal inhabitant of the 
ear and this or other extensive postoperative infection can produce 
disastrous complications due to cartilage involvement and defor- 
mation. For this reason, all otoplasty patients are prophylactically 
treated with ciprofloxacin 500 mg beginning 48 h before the 
procedure and | week postoperatively. | have seen the common- 
est complications of otoplasty but | have not seen a significant 
postoperative otoplasty infection. | have experienced several 
suture-related infections that were self-limiting. 
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Fig. 8.99 This patient has severe buckling of the antihelical fold from 
an improperly placed suture at the lower curvature. 


Tissue Irregularities 


On occasion, minor helical rim buckling may occur from placing 
Mustardé sutures. Precise suture placement is necessary to create 
the two gentle curves of the AHF If minor buckling occurs, the 
pointed area of the skin can be reduced by gentle ablation with a 
radiowave ball electrode (Fig. 8.102). This is also a treatment for 
patients with Darwin's tubercle (Fig. 8.102). 


Adjunctive Earlobe Surgical 
Procedures 


Although surgical procedures of the earlobe are an integral part of 
cosmetic otoplasty, isolated cosmetic earlobe problems are fre- 
quently seen in the cosmetic facial surgery practice. 


Earlobe Reduction 


Megalobe is a condition of earlobe hypertrophy that can be con- 
genital, hereditary, and or age-related. 

Common methods of reducing the hypertrophic earlobe 
include simple “V” wedge resection of an inferior lobe border 
reduction. | prefer the inferior border reduction for most patients. 
Which technique is used largely depends on what type of deformity 
exists. A wide earlobe may be treated with a simple wedge where 
a lobe with vertical excess may be best treated with an inferior 
reduction. It is not uncommon for patients requesting lobe reduc- 
tion to want more tissue removed than Is practical. These patients 
must be tempered and made to understand that conservative 
resection is important, as the reduction is permanent and 
irreversible. 

To standardize the procedure, measurements are made preop- 
eratively with a caliper. This is performed by measuring a fixed 








Fig. 8.101 This patient has an over-resected conchal bowl, which is 
flat instead of having a natural curvature. 


point out of the surgical field such as the cauda helix to the desired 
length of the new lobe (Fig. 8.103). 

For a wedge resection, a simple inverted triangle is marked and 
incised with a scalpel, laser, or radiowave microneedle (Fig. 8. | 04). 
A full-thickness incision is made and bleeding is controlled with 
bipolar forceps. Several subcutaneous 5-0 gut sutures are placed 
to eliminate dead space. The most important part of the procedure 
is to place an aligning “key” suture at the base of the lobe. If this 
is done correctly, the lobe will approximate perfectly. If the suture 
is not placed correctly, the lobe will be malaligned or notched. 
Sometimes this suture has to be placed and replaced several times 
to enable perfect alignment. The incision is then closed on both 


Fig. 8.100 These two patients 
underwent aggressive conchal bowl 
resection and although their frontal 
aesthetics are fine, their lack of space at 
the postauricular sulcus is obvious. 


sides with 5-0 gut interrupted sutures (Fig. 8.105). Slightly everting 
this key suture can also discourage notching. 

The inferior lobe reduction is my most common procedure for 
reducing the vertically hypertrophic earlobe. Standardized mark- 
ings are made as described and a full-thickness incision is made 
with laser (Fig. 8.106), scalpel, or electrosurgery microneedle. To 
best hide the scar, the incision is made so that a longer flap exists 
on the lateral lobe surface than the medial. This way, when the 
incision is closed, it is hidden on the inferior portion of the lobe. 
Alternatively, the incision can be beveled so it assumes an inverted 
“V” configuration (Fig. 8.107). This results in a natural lobe margin 
with the incision is hidden on the inferior surface. The original 
measurements are verified for symmetry and adjusted if necessary 
(Fig. 8.108). 

Final closure is performed with 5-0 gut suture and regardless of 
the reduction technique, earlobes heal very well. Suturing tech- 
nique can affect the final result. The best means of ensuring a 
natural closure without notching Is to begin with a positioning key 
suture at the very bottom of the lobe. If properly placed, this suture 
will align the inferior border of the lobe and any tissue laxity can 
be distributed superiorly. If the closure is attempted from top to 
bottom, the inferior margin has a greater chance of being notched 
(Figs oy). 

Even with the best closure technique, inferior lobe notching can 
occur from wound contraction. Postoperative notching can be 
treated by sculpting the skin with a radiowave or electrosurgery 
ball tipped electrode. Occasionally, the suture line scare may heal 
in a suboptimum manner and can be greatly improved with CO, 
laser resurfacing (Fig. 8.1 10). 


Case Presentations 


Figs. 8.1 | |—8.1 14 show before and after cases of earlobe reduc- 
tion by the aforementioned techniques. 


Repair of Torn Earlobes 


Torn earlobes are a very common presentation in the cosmetic 
surgery practice. This can result from a gradual stretching from 
heavy earrings or from trauma by tearing the lobe. Accidental 
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Fig. 8.102 This series shows how minor helical rim soft tissue buckling can be reduced with radiowave or electrosurgery. 
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Fig. 8.103 Before local injection, the lobe is marked with a caliper from a fixed point such as the cauda helix to the new desired position. 
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Fig. 8.104 A simple wedge resection can be used for lobe reduction. 




















Fig. 8.105 After the wedge resection, the lobe Is closed in in two layers. Aligning the first suture at the most inferior point on the lobe is 
extremely important for proper alignment. 





Fig. 8.106 (A) The lobe is marked for accuracy and in this case, (B) the CQ, laser is used to reduce hypertrophy. 
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Fig. 8.107 (A) By beveling the margins at the time of the incision, (B) the edges approximate naturally at closure with the scar hidden on the 
bottom of the lobe. 
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symmetry before final closure. 





Fig. 8.109 (A) An incision that was closed from top to bottom with the misalignment resulting in a notched lobe. (B) The same incision reclosed 
from bottom to top without notching. This distributes the excess towards the top which will contract with healing. 
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Fig. 8.110 (A) A ball electrode used to contour the lobe margin. 


(B) CO, laser resurfacing of an unfavorable scar to improve aesthetics. 





Fig. 8.111 Before and after earlobe reduction. This patient was 
treated by reducing the inferior portion of the lobe. 
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Fig. 8.112 Before and after earlobe reduction by inferior resection 
technique. 








Fig. 8.113 Before and after earlobe reduction by inferior resection 


technique. 





Fig. 8.114 Before and after earlobe reduction by inferior resection 
technique. 


earring hole tears can occur from snagging the earring on sweaters, 
hair brushes, towels, and phone cords as well as domestic violence 
and curious children. Earlobe tears can be partial, complete, and 
multiple (Fig. 8.115). Regardless of the cause of the tear, the 
treatment is consistent and includes excising the scar with primary 
closure. Many techniques have been described, including direct 
suturing, Z-plasty techniques, and purse string suturing, but | most 
commonly utilize a simple scar excision and primary closure 
technique. 

Earlobe repair is performed with local anesthesia and takes 
about |5 min per tear. For incomplete tears that are in the middle 
two-thirds of the lobe, simple excision of the fistula and primary 
closure is performed without violating the inferior lobe border. 
Tears that extend into the lower third of the lobe are converted 
to a full split by cutting the inferior border, converting it to a full 
tear and closing the entire incision. The scar is excised by means 
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Fig. 8.115 Earlobe tears can be (A) partial, (B) complete, or (C) multiple. 





Fig. 8.116 A chalazion clamp can be used to stabilize the lobe for 
improved control. 


of an elliptical incision on both surfaces of the lobe. The earlobe is 
extremely mobile and stabilization can be problematic when using 
a scalpel to incise. Using a CO, laser or radiowave microneedle is 
simple, as it is a pressureless incision and does not require a sta- 
bilized lobe. Securing the inferior lobe with a skin hook or securing 
with a chalazion clamp will stabilize the mobile lobe for easier 
incision (Fig. 8.1 16). Placing a tongue blade behind the lobe can 
also assist in stabilization if a scalpel is used. 

For incomplete lobe tears (those that do not violate the inferior 
lobe border) the fistula may be simply excised in a manner like 
closing a hole in a doughnut (Fig. 8.1 | 7). It is important that when 
excising an incomplete tear, the lobe is not elongated. 

The most common method for repairing complete lobe tears 
is a simple arrowhead excision of the skin surrounding the tear. 
| prefer a radiowave thin wire (Vari-Tip, Ellman International; 
www.ellman.com) electrode for this. This electrode tip is very fine 
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and does not drag through the tissue so the incision is almost 
pressureless, which is efficient on the highly mobile lobe. The most 
important part of this excision is that the inferior medial portion of 
the incision be 90 degrees (Fig. 8.118). 

One of the most important steps is to make sure that the 
incision at the inferior border of the lobe is perfectly straight and 
not angled. If the incision at the inferior lobe is not straight and flat, 
the alignment and closure can be compromised. Ensuring that two 
flat surfaces meet edge to edge will assist in a smooth and contigu- 
ous inferior border (Fig. 8.119). As described in the previous 
section, a key suture at the base of the lobe is critical for precise 
alignment. The suture is placed (and replaced if necessary) so the 
inferior border of the lobe is perfectly aligned (Fig. 8.120). If the 
lobe is not precisely aligned, notching can occur. Any bleeding is 
controlled with fine bipolar forceps and final closure is completed 
with 5-0 or 6-0 gut suture (Fig. 8.121). Subcutaneous sutures can 
be used but are not necessary. Everting the suture a small amount 
can discourage noticing from wound retraction on healing. Multiple 
lobe tears can generally be repaired at the same surgery due to 
the excellent vascularity of the earlobe. 

Even with the best technique, the inferior border of the earlobe 
can contract during healing and leave a noticeable notch. This can 
be treated by blunting the notch with a ball electrode or CO; laser 
(Fig. 8.122 and see Fig. 8.1 10). 

One hundred percent of patients desire re-piercing and the 
patient is allowed to heal for one month at which time the repair 
is strong enough to be pierced and support light earrings. The 
patients is handed a mirror and decides the exact position of the 
new earring holes. These can be measured with a caliper to 
confirm symmetry. Local anesthesia in injected into the lobe and 
an |8-gauge needle is used to pierce the earlobe (Fig. 8.123). 
Commercial reusable and disposable piercing devices facilitate true 
horizontal placement (Fig. 8.124). The earrings are then placed 
after coating the stem with triple antibiotic ointment. Piercing studs 
are preferable, but conventional earrings are frequently used as 
well if they are long enough and not threaded. The patient is 
instructed to twist the earring several times per day to encourage 
fistulization. After one month, the earrings can be removed and 
normal earring wear resumed. 
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Fig. 8.119 A 90-degree interface is necessary at the base of the 
incised lobe in order to precisely align the inferior border of the lobe. 





Fig. 8.120 To ensure proper alignment of the entire closure, a key 
suture is placed at the base of the lobe. Sometimes several attempts are 
required to correctly position this critical suture. 
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Fig. 8.122 (A) An uneven notch on the repaired lobe. (B) The lobe 2 weeks after CO, laser reshaping and (C) The recontoured lobe 90 days 
later. 


COSMETIC OTOPLASTY AND RELATED EAR SURGERY 





B C 


Fig. 8.123 (A) Local anesthesia and an |8-gauge needle placed at true horizontal is used for re-piercing. (B,C) Whatever device that is used to 
pierce the ear must enter and exit the lobe perpendicular to the skin or the earring will sit in a tilted position. 
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Case Presentations 


Figs. 8.125—8.|27 show before and after cases of earlobe repair. 


Complications With 
Earlobe Repair 


Complications with earlobe repair are infrequent and include 
suboptimal aesthetic results, hematoma, wound dehiscence, and 
inferior notching. 





Fig. 8.124 Simple, inexpensive, and expedient automated piercing 
devices are available (Delasco Inc., Council Bluffs, IA). Single-use ear 
piercing devices are simple and cost effective and facilitate delayed ear 
piercing. 





Close detail to tissue alignment can reduce inferior notching, 
but the area is notorious for notching. As stated earlier, the promi- 
nence can be reduced with a radiowave ball electrode or CO, 
laser. Fig. 8.128 shows a notched earlobe recontoured with a 
radiowave ball electrode. 

Although rare, wound dehiscence can occur. This is usually from 
overactivity on the part of the patient, such as sleeping on the 
repaired side, pull-over clothes, helmets, etc. In the case of wound 
opening, the area is kept clean and reclosed after healing. In some 
cases the use of dissolvable sutures can lead to dehiscence and 
some surgeons prefer nylon sutures. 


Earlobe Keloids 


Any trauma to the earlobes can cause keloids in prone individuals. 
These benign tumors are bothersome from both an aesthetic, 
social, and functional standpoint and the fact that they have a high 
recurrence rate. 

Historically, earlobe keloids have been treated with numerous 
surgical and nonsurgical modalities including direct excision, laser 
reduction, cryotherapy, injection of steroids, and chemotherapeutic 
agents, pressure, and therapeutic radiation. The biggest conundrum 
for the surgeon is the high rate of reoccurrence and the fact that 
any interventional therapy has the potential to make them worse. 

Keloids are different from hypertrophic scars. In the case of a 
hypertrophic scar, the lesion does not exceed the boundaries of 
the original scar. Keloid scars, on the other hand can proliferate 
well outside the boundaries of the original scar or lesion to the 
point of gross disfigurement. While hypertrophic scars usually 
develop about 30 days after insult, keloids appear at about 90 days 
but can be delayed for years. In addition to the physical unattrac- 
tiveness, they are socially embarrassing and also can be painful, 
itch, and become secondarily infected. Hypertrophic scars and 
keloids exclusively develop in humans with the same prevalence 





Fig. 8.125 (A) This partial tear was repaired without violating the inferior border of the lobe. (B) The scar was treated with CO, laser and is still 


pink. 
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Fig. 8.126 This partial tear was repaired without violating the inferior border of the lobe. 








Fig. 8.128 This earlobe healed with a visible notch, which was smoothed by reducing the prominence with a radiowave ball electrode. 
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in males and females and the highest incidence in the second 
decade. The keloid is seen in individuals of all races, and black, 
Hispanic, and Asian individuals are more susceptible. Keloids do 
on occasion affect lighter skinned individuals (Fig. e8.11). The 
anterior chest, shoulders, earlobes, upper arms, and cheeks have 
a higher predilection for keloid formation, whereas eyelids, genitals, 
and even the umbilical cord are less affected. 

Surgical excision as a sole treatment can carry up to a 60% 
recurrence rate regardless of using scalpel or laser. Combination 
therapies such as excision, radiation and intralesional injection have 
lower recurrence rates. 


Treatment Options 


Keloids of the ear are very common presentations in a cosmetic 
surgery practice. Some of these patients have never been treated, 
while a good percentage of them have undergone multiple previ- 
Ous procedures. 

My first-line of therapy is intralesional triamcinolone 40 mg/mL 
injection. Since this can be painful, the keloid is first injected with 
local anesthesia and then the entire lesion is injected with intralesion- 
ally until blanched or until no more solution can be injected (Fig. 
e8. |2). It is important to deposit the steroid deep into the lesion 
and attempt to treat all involved keloid tissue. Some keloids are so 
fibrotic that a large needle may be required to inject the lesion. 
These patients are injected at |-month intervals. Smaller keloids 
may respond with this method alone. For resistant patients, 
5-fluorouracil (5-FU) 50 mg/mL can be used as a 50-50 mixture 
with Kenalog 40 mg/mL or in pure concentration by itself. 5-FU 
interferes with the synthesis of DNA and RNA. Since these are 
essential for cell division and growth, the keloid cells may be 
inhibited. This is injected in the same manner at monthly intervals 
until improvement is seen. The lesions will gradually shrink and 
become dark, like a raisin. Since the steroid Is particulate, a half-inch 
25-gauge needle is used, as smaller needles will clog. It is important 
to shake the solution well before injecting, as the particles will 
separate out and discourage needle clogging. If the solution settles 
and clumps of steroid are injected, they can become walled off. 
An agitated solution will evenly distribute the drug. 

After 3—6 months of injections, if there is no significant resolu- 
tion of keloid size, surgical options are considered. It is notable that 
in my experience (and that of many associates) that the rate of 
compliance for regular monthly keloid injection is discouragingly 
low. 

My most successful surgical regimen has been surgical excision 
followed by an immediate single dose of radiation (Figs. e8. | 3— 
e8.15). The keloid is excised and the patient immediately leaves 
the office for the radiation oncology facility. A high-energy electron 
radiation dose of | O Gy is administered in a single fraction. Although 
my treatment numbers are small (about |5 patients), only a single 
radiated patient had any significant recurrence. 

Although the excision/radiation protocol has been successful, it 
is beyond the means for many patients due to finances and radia- 
tion fear. For these patients, | perform the usual triamcinolone 
injections for 3—4 months and then perform surgical excision. 
Steroid is injected immediately after closure, at 2 weeks, then 
monthly for several months. 


The actual surgical technique depends upon numerous factors, 
including the size, shape, and location of the lesion. Pedunculated 
lesions are easy to excise and due to the small base, usually leave 
a small scar (Figs. e8.16, e8.1 7). With all excisions, the maximum 
possible amount of the keloid tissue is excised. The base of the 
lesion is then treated with deep fractional laser resurfacing (Deep 
FX CO, laser; www.lumenis.com) and steroid injection immedi- 
ately after closure (Fig. e8.18). 

Broad-based lesions present a greater challenge for primary 
tissue closure after excision. As much skin as possible is preserved 
for closure and all suture lines must be passive. The “shell” tech- 
nique Is a process of “scooping” out the tumor tissue while 
attempting to preserve as much normal skin as possible to aid in 
tension-free closure (Figs. e8.19, e8.20). 

African-American males can be prone to keloid formation from 
ingrown hairs that form “shaving bumps.” These small areas of 
an ingrown hair can induce hyperplasia, which engulfs additional 
ingrown hairs and leads to a large lesion. These large lesions often 
become infected with fistulous tracts and very malodorous exudate 
(Fe-eo.2 |). 


“Gauged” (Dilated) Earlobes 


The last several generations have embraced body art, including 
tattoos, body piercing, and body deformation, including dilated 
earlobes. “Gauged” earlobes are formed by piercing the earlobe 
and following with successive expansion of the orifice with hoops 
or rings (gauges) until extreme stretching is achieved (Fig. 8.129). 
This can be a painful process and the chronic inflammation can 
cause infection and other problems; however, by far the most 
common reason for the correction of the dilated lobes is the 
person seeking employment or military service. 

In the consideration of repairing dilated lobes, the expansion 
can shrink considerably if the hardware is discontinued for several 
months. Because of this contraction, discontinuing the gauges for 





Fig. 8.129 Earlobe dilation is a common intentional disfigurement for 
which many patients seek repair later in life. 
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Fig. e8.12 (A) An intralesional injection and (B) a keloid that has 
involuted after several sessions of steroid injection. (C) Fluorouracil and 
Kenalog, commonly used for keloid injection. 
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Fig. 





Fig. e8.13 A large keloid on the right cheek and the tumor excised. 





e8.14 The skin undermined and the closed incision being irrigated with Kenalog 40 mg/mL. 





Fig. e8.15 A patient immediately after surgery at the radiation facility. (A) The radiation field is marked and (B) the patient during the actual 
radiation treatment. 





Fig. e8.17 (A) Once the lesion is removed and as much tumor is removed as possible, the base of the lesion is treated with deep fractional CO, 
laser (B). (C) After final closure, several mL of Kenalog 40 mg/mL is injected into the incision. 
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Fig. e8.18 This patient underwent keloid excision with simultaneous deep fractional laser and follow-up steroid injections; the lesion has not 
recurred in over 5 years. 
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Fig. e8.19 (A) A large right earlobe keloid. (B) The tumor cross-hatched with markings and (C) the skin “shells” retracted, exposing the tumor; the 
incision and dissection technique with the flaps retracted resembles flower petals. 
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Fig. e8.20 (A) After the central lesion is excised, the skin excess is managed and the base of the lesion is treated with deep fractional CO, ablative 
laser and (B) steroid wound lavage following closure. 


bi 





Fig. e8.21 This patient presented with a keloid lesion on the cheek that was infected with fistulous tracts and very malodorous drainage. The 
unroofed lesion shows a nidus of ingrown hairs within the lesion. 
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several months prior to repair can facilitate the repair (Fig. 8.130). 
This is inverse to using a tissue expander in reconstructive surgery. 

Although there are many ways to repair such lobes, the exact 
technique depends on the specific case. Figs. 8.!31—8.134 and 
Figs. e8.22 and e8.23 show a typical case of dilation repair. These 
images are all from the same patient. 

Cartilage piercings are less common and | have treated a single 
patient with conchal bowl piercings that presented a reconstructive 
conundrum. The conchal bowl reconstruction was created by 
splitting the earlobe and using one half as a tube graft to fill the 
perforation on the bowl (Figs. 8.135—-8.137). The fistula was 
excised circumferentially around the conchal bowl defect and 
the tube of the earlobe was sutured to fill the defect. This was 
left in place for 3 months and the patient returned for phase 2 
reconstruction, which involved disconnecting the tubular graft, 
repositioning it, and performing the lobe repair. Any unnatural 
prominences on the lobe were sculpted with a radiowave surgery 
ball electrode. Before and after images of this patient are shown 
in Figs. e8.24 and e8.25. 
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Case Presentations 


Figs. 8.138-8.140 show before and after dilated earlobe 
reconstructions. 
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Fig. 8.130 (A) A patient with his maximum dilation. (B) The same ear 
after leaving the gauge out for several months. This degree of shrinkage 
assists In a simpler repair. 





Fig. 8.131 The configuration of the excision. 
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Conclusion 


There are diverse means of correcting protruding ears and | have 
discussed two techniques and my modifications thereof. These 
techniques have proven to be safe, predictable, and stable in my 
practice and for many other surgeons. These are by no means the 
only ways to correct these problems and numerous practitioners 
utilize a plethora of surgical options to achieve acceptable results. 





Fig. 8.132 Complete removal of all scar tissue and partial 
approximation of the lobe. 





Fig. 8.134 Bilateral repair. The inferior lobe border will be contoured 
at a later appointment. 





Fig. e8.22 A before and after of the right ear repair. 














Fig. e8.23 A before and after of the left ear repair. 





Fig. e8.24 The left ear before and after reconstruction. 


Fig 


e8.25 The right ear before and after reconstruction. 
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Fig. 8.135 (A) This patient had bilateral gauged lobes and intentionally perforated conchal bowls. (B,C) One limb of the split lobe formed as a 


tubular graft to fill the conchal defect. 


Fig. 8.136 After 3 months, the tubular lobe graft was severed and then repositioned and sewn back in place. 


Otoplasty remains a procedure fueled by a combination of art 
and science, and Is very rewarding for the surgeon and patient. 
As with any procedure, surgeons should employ techniques 
that provide the best longevity, with the most sensible surgical 
approaches. 

The sections on earlobe repair and keloid excision further 
reflect the necessity of cosmetic facial surgeons to be able to treat 
other common cosmetic ear problems that routinely present to 
the cosmetic-oriented practice. 


Commentary 
Otoplasty 


David Shamouelian and Thomas Romo, III 

This chapter conveys concepts and techniques for cosmetic 
surgery of the external ear and in particular for otoplasty. It offers 
detailed descriptions and excellent figures. Dr. Niamtu strongly 
endorses the tenet of the cartilage-sparing technique, which relies 
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Fig. 8.137 After primary closure, the lobe was pointed and this 
irregularity was sculpted with a radiowave ball electrode to round 
the lobe. 





Fig. 8.138 A patient before and after gauged earlobe reconstruction 
on the right ear. 





Fig. 8.139 A patient before and after unilateral gauged ear lobe 
reconstruction. 
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Fig. 8.140 This patient had (A) moderate gauges and left them out 
for 90 days, which (B) significantly shrunk down the orifice enabling 
(C) a simple excision and (D) closure. 


primarily upon proper diagnosis, followed by the execution of 
diagnosis-specific maneuvers. There are many valuable clinical and 
surgical pearls in this chapter for the otoplasty surgeon. 

Based on our experience, there are several differences in 
technique worth sharing. The postauricular approach may be uti- 
lized to address a deficient antihelical fold, conchal bowl excess, or 
both deformities when presented together. Most texts, including 
this chapter, describe a fusiform excision of skin in the posterior 
aspect of the ear, centered in or near the postauricular sulcus. Such 
pre-determined skin excisions may result in wound closure under 
excessive tension that may contribute to hypertrophic scarring, 
keloid formation, suture bridging, or obliteration of a natural 
postauricular sulcus. In addition, a fusiform skin excision may 
compromise the underlying neurovascular structures in the post- 
auricular area. Anovel approach that we have previously described 
to avoid the pitfalls of the posterior auricular fusiform skin excision 
involves designing a postauricular skin flap (Fig. 8.141). 

The postauricular skin flap is marked starting | cm from the 
superior sulcus margin and continued anteriorly to include the 
location for Mustardé sutures. The inferior extent of the flap may 
extend as inferior as the posterior surface of the lobule if medializa- 
tion of this structure is desired. The flap extends posterior and 





Fig. 8.141 An extended incision with a broader-based flap. 


medial within the postauricular sulcus. Essentially, the entire post- 
auricular distribution is accessible in addressing a deficient antihelical 
fold and/or conchal bowl excess with this approach. 

Once local anesthetic with epinephrine is injected and an 
appropriate duration is allotted for analgesic and vasoconstrictive 
properties, the flap is incised and sharply elevated in a plane 
immediately superficial to the perichondrium. The skin flap is dis- 
sected postero-medially toward the postauricular sulcus. This 
novel technique consistently provides excellent exposure to the 
antihelix and helical rim, in addition to the mastoid area. 

Once corrective otoplasty maneuvers have been completed, 
the skin flap is re-draped and excess skin Is then precisely marked 
and excised conservatively. Hemostasis is achieved and a small 
rubber band drain is applied inferiorly, which is removed on the 
first postoperative day. Of note, the distal edge of the flap may 
require slight thinning to prevent bunching and step-off deformities. 
Tension-free wound closure is then completed. This postauricular 
flap technique ultimately mitigates the risk of postauricular suture 
bridging, hypertrophic scarring, keloid formation, and loss of 
postauricular sulcus. 

Another structure-sparing technique is a modification of the 
conchal bowl reduction in addressing conchal bowl excess. In this 
chapter, Dr. Niamtu describes preservation of 8—10 mm of conchal 
cartilage utilizing the Davis procedure. He further describes a preci- 
sion modification, the “mini cartilage reduction,” which localizes 
and eliminates only specific areas of the conchal bowl, albeit in 
cases with less prominent excess. Similarly, we advocate for a 
somewhat similar structural-sparing technique as well. While some 
traditional techniques advocate for complete excision of the concha 
bowl, we advocate for preservation of a central cartilage support 
strut (Fig. 8. 142), which supports the ear in an appropriately lateral 
position, preserving adequate space between auricle and the 
mastoid skin. 

Lastly, at the conclusion of every otoplasty procedure, we 
employ a novel cotton-based “Romo-Guard” (EDMED, St Louis, 


Fig. 8.142 Leaving a strut of cartilage between areas of conchal bowl 
excision serves to support and provides support between the auricle 
and mastoid skin. 





Fig. 8.143 The Romo-Guard provides protection for the patient with 
comfort and reduces pressure necrosis. 


MO) conforming dressing, which is designed specifically for recon- 
structive ear surgeries (Fig. 8.143). It protects a newly contoured 
auricle with increased clearance above the ear to reduce pressure 
necrosis. Thicker foam padding also conforms to the head and 
improves patient comfort. The four Velcro strips are used to sta- 
bilize the dressing on a mobile pediatric head. Selective strap 
removal for only forehead—occiput fixation is the usual style utilized. 
Otoplasty, as detailed in this chapter, along with our described 
modifications provides predictable outcomes and is an enjoyable 
procedure for cosmetic facial surgeons. 


Videos 


Davis and Mustardé otoplasty 
Earlobe repair 
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Neuromodulators (Neurotoxins) 


Since the first edition of this text, the word “neuromodulator” has 
become a more contemporary word than “neurotoxin” as the 
drug is not cytotoxic. Neuromodulators are medications that 
change the way conduction occurs between nerves and muscles. 
Many contemporary experts only use the term “neuromodulator” 
to refer to botulinum toxin, while others refuse to abandon the 
word “neurotoxin.” This chapter will use both of these terms 
interchangeably. 

If there is a single treatment that has revolutionized cosmetic 
facial surgery over the past century, it would have to be botulinum 
toxin type A. Surgeons, patients, and the media are in constant 
search of a procedure that produces significant effects with insig- 
nificant recovery, but it rarely happens. Most products, surgeries, 
or devices that promise results without recovery time are prob- 
lematic, and expectations exceed outcomes. This has not been the 
case with botulinum toxin A. It has become the most common 
cosmetic treatment in the world and Is easy to administer, has no 
downtime, produces long-lasting cosmetic effects, and has proven 
safe for decades (Fig. e9. |). 

Many abbreviations exist to describe botulinum toxin A. In the 
USA, there are three Food and Drug Administration (FDA)- 
approved neuromodulators that are described in detail later in this 
chapter. Onabotulinum toxin A is Botox, Incobotulinum is Xeomin, 
and Abobotulinum toxin is Dysport. Botox and Xeomin are diluted 
and used in an equipotent manner and in this chapter, the units 
are the same. Dysport is diluted differently and the units are not 
equipotent to Dysport and Xeomin. Throughout this chapter | 
refer to botulinum toxin A as BONT-A, which is common scientific 
nomenclature. Since two out of three of these drugs are equipo- 
tent, | describe all units as “Botox units” or simply BON T-A. Dysport 
is used in my practice 3: | for Botox and Xeomin, so | Botox unit 
equals 3 Dysport units. All references forward will be “Botox” units 
or BONT-A, unless otherwise specified. 


Botulinum Toxin Type A: 
History and Physiology 


Botulinum toxin is one of the most poisonous substances known 
on earth and it has been theorized that a gram of the pure toxin 


Joe Niamtu, II 


could kill one million people. Botulism was first described in 
Germany in the late | 700s after outbreaks of food poisoning from 
sausage. Botulus is the Latin word for “sausage” and hence the 
name of the toxin. 

Many years later, Van Ermengem (1897) investigated an out- 
break of botulism, involving 34 individuals who had consumed raw, 
salted ham, served at a gathering of amateur musicians in Ellezelles, 
Belgium. In the investigation of this outbreak, Van Ermengem 
established that botulism was an intoxication, not an infection, and 
that the toxin was produced by a spore-forming obligate anaerobic 
bacterium, Clostridium botulinum. He also found that toxin was 
rapidly inactivated by heating and was only toxic to certain animal 
species. In 1904, other strains of the toxin were identified. 

A later outbreak in Darmstadt, Germany, associated with 
canned white beans, established that there was a second type 
of botulism. Physicians treating patients with botulism noticed 
xerostomia and xerophthalmia. Since the autonomic nervous 
system uses acetylcholine as the neurotransmitter, the idea of 
therapeutic use was put forth many years ago. As time would 
prove, the parasympathetic nervous system could be harnessed to 
treat such conditions as sialorrhea, hyperhidrosis, rhinitis, and 
sphincter spasms. 

As the Clostridium bacterium was studied and the toxin isolated, 
it was largely controlled by the US government. Botulinum toxin 
A is a 900-kDa (kilodalton) neurotoxin protein complex, which is 
isolated and from bacteria and purified. The government permitted 
academic investigations in the late 1940s and Dr. Edward Schantz, 
who was employed by the chemical corps, began university 
research to continue the study. Dr. Allen Scott had the biggest part 
in the medical progression of the drug in the 1960s and 1970s and 
the FDA approved clinical trials of BoNT-A for strabismus in 1977. 
In the early 1980s the drug, called Oculinum at the time, was used 
in studies as a treatment for strabismus and blepharospasm, which 
were published in 1980. Dr. Jean Carruthers is an oculoplastic 
surgeon in Vancouver, BC, and was part of the research using 
BoNT-A for the treatment of blepharospasm. She noticed that the 
drug was successful in treating the muscular disorder, but one 
patient presented stating that her glabellar wrinkles were gone, 
which gave her a more pleasing appearance. Dr. Jean shared 
this experience with her husband, Dr. Alastair Carruthers, an 
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Neuromodulators 





Fig. e9.1 The author has injected almost 7000 vials in the last |5 
years. BONT-A injection is the most common cosmetic treatment in the 
world. 
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NEUROMODULATORS 


accomplished dermatologist who was intrigued with this finding. 
Dr. Alastair Carruthers electively injected one of his employees in 
the glabellar region with the botulinum toxin, and the first cosmetic 


treatment in history was performed (Fig. e9.2). This led to more 


trial patients and the first publication on cosmetic use of botulinum 
toxin for cosmetic treatments in 1992. 

After significant investigation and trials, Botox (Onabotulinum 
toxin A) (Allergan Inc., Irvine, CA) was approved by the FDA in 
1989 for the treatment of strabismus and blepharospasm and 
used off-label for cosmetic treatments. In the year 2000, the 
FDA approved Botox for cervical dystonia, and in the same 
year, botulinum toxin B (Solstice Neurosciences, Dublin, Ireland) 
was approved and marketed in the USA as Myobloc (rimabotu- 
linumtoxinB). In 2002, Allergan achieved FDA approval of Botox 
for glabellar rhytids and in 2004, received FDA approval for the 
treatment of axillary hyperhidrosis. In 2009, Dysport (Abobotu- 
linumtoxinA) (Ipsen Pharmaceuticals, Paris, France) entered 
the cosmetic market and in 2010 Xeomin (IncobotulinumtoxinA) 
was developed by Merz (Merz Pharma, Frankfurt, Germany). 
Currently, these are the only FDA-approved neuromodulators in 


the USA (Fig. e9.3). 


The LD50 for BoNT-A in mice is | unit and is expressed as the 
amount of toxin injected intraperitoneally that kills 50% of a group 
of Swiss—Webster female mice weighing 18—20 g. The LD50 for 
humans has been calculated at 2500—3000 units for a 70-kg person 
for a lethal dose of 40 U/kg. Since the usual therapeutic dose for 
the treatment of hyperfunctional muscle lines is 25—50 Botox units, 
a 100x margin of safety exists. 

The three popular available FDA-approved neuromodulators 
have slightly different chemical structures, area of spread, and 
onsets of action. Basically, Botox and Xeomin are equipotent in 
terms of units. Although no official conversion ratio exists, | person- 
ally use three times the “Botox” units for Dysport. In an area 
that | would treat with 20 units of Botox, | would use 60 units 
of Dysport or 20 units of Xeomin. To keep things standard 
when describing units in this chapter | refer to “Botox” units or 
BoNT-A. 

Botox and Dysport are stored in a conventional refrigerator 
and once reconstituted, stored in the same manner, while Xeomin 
does not require refrigeration. BoNT-A is ordinarily incapable 
of crossing the blood-brain barrier and generally exhibits no 
systemic effects. The neurotoxin exhibits its effects on the neuro- 
muscular junction by inhibiting the release of acetylcholine (ACh) 
at the presynaptic neuron, which produces weakness or flaccid 
paralysis. 

The physiology of the mechanism of action could fill multiple 
textbooks, as it includes extremely complex and numerous steps, 
reactions, activations, and deactivations. Put into the most basic 
explanation, when a neurotoxin is injected, the toxin enters the 
presynaptic nerve ending by endocytosis and the light chain of 
the BoNT-A molecule cleaves the SNARE proteins (SNAP-25) 
required for membrane fusion and ACh release. This prevents 
ACh from being released into the presynaptic cleft, which prevents 
the nerve from communicating with the muscle (Fig. 9.1). The 
binding of the molecule to the motor endplate is permanent; it 
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Fig. 9.1 BoNT-A undergoes a complex physiologic pathway with the 
net result of blocking the release of the neurotransmitter acetylcholine 
(ACh) at the presynaptic motor endplate. Without the neurotransmitter, 
the neuron cannot stimulate the muscle to contract. 


takes 24—48 h for the therapeutic condition of weakness or paraly- 
sis to ensue due to this chemical denervation. The reason for the 
delay is the time required for the storage vesicles of ACh within 
the presynaptic motor endplate to be depleted. Although the 
binding of the ACh is permanent, the paralytic effect only persists 
for 2—6 months. 

The recovery phase of the presynaptic neuron occurs when 
axonal sprouts arise from feedback of the inactive muscle. The 
reactivation of acetylcholine release reestablishes the neuromus- 
cular activity. 

Resistance to botulinum toxin A (BIA) Is rare and has been 
reported with repeated large doses of the exotoxin. Resistance 
from prolonged usage with strabismus treatments appears to 
increase with the use of >300 units within a 30-day period. Con- 
traindications for BIA include known hypersensitivity to any 
component of the preparation (including human albumin), systemic 
neuromuscular diseases, or the use of aminoglycoside or spectino- 
mycin antibiotics, which are known to effect neuromuscular 
transmission and potentiate the effects of BTA. Relative contraindi- 
cations also include pregnancy and lactation. 


Clinical Usage of Botulinum 
Toxin A 


Before any patient is treated, it is imperative that they understand 
What a neurotoxin will or will not do. Some patients have unrealistic 
expectations. They may feel that all wrinkles are supposed to “go 
away” or that the treatment will be life-changing. Nothing is more 
important than a comprehensive informed consent. When a 
patient returns to the office and requests a refund because “my 
Botox did not work” or “I can still move my face,” it is very helpful 
to point them to their signed consent where drug resistance, no 
guarantee of result, or need for touchup at the patient's expense 
was discussed. 





Fig. e9.2 Dr. Niamtu and his wife with Drs. Jean and Alastair 
Carruthers, who first popularized Botox for cosmetic purposes and 
have remained at the forefront of injectable cosmetic treatments. 
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Fig. e9.3 Botox, Dysport, and Xeomin are the only FDA-approved 


BoNT-A drugs in the USA at the time of this printing. 
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Neuromodulators 


Even though BoN T-A injections are the most popular cosmetic 
treatment in the world, many patients still do not understand 
the differences between neuromodulators and injectable fillers. 
As with all cosmetic procedures, the consent process is paramount 
for successful treatment and patient relations. It must be made 
clear in writing that neuromodulator treatments vary in effect and 
duration from patient to patient, and that some patients will not 
respond to treatment. The novice injector will soon find out that 
some patients will complain that their “Botox did not work” 
because they can still move their forehead, or the drug did not last 
long enough, or they had unwanted paralysis. The patient may 
expect a free touchup, retreatment, or a refund because their 
expectations were not met. For all these reasons, the patient 
must be made aware of the common effects, unwanted effects, 
expected duration or lack thereof, complications, patient and 
surgeon responsibilities, and any financial data that may be relevant. 
Although many doctors charge by the area, | prefer to charge by 
the unit. This makes treatment and retreatment simple and under- 
standable for the patient. They are charged for what they receive, 
and touchups, when required, are simple math. In addition, some 
patients require more drugs than others because they have larger 
muscles or higher hairlines and that can complicate charging by 
the area. 

| have been a Diamond level injector of Botox (top 3% of US 
injectors) for the past 7 years. | personally inject every patient 
myself and cherish this opportunity as well-spent doctor—patient 
relations time. There have been many Botox patients who turned 
into eyelid or facelift patients. Although many surgeons employ 
physician extenders to inject patients, | think they are missing great 
marketing and patient-relation opportunities. | also have a large 
group of local patients that come to my office because they are 
treated by a non-physician at other offices. Having said this, | 
personally know numerous nurses and PAs that are excellent 
injectors. 

When | first began injecting Botox in the mid-1990s, the most 
common facial treatment areas were the glabella, frontalis, and 
lateral canthal region, in that order. Today the most commonly 
treated areas In my practice are the glabella, the lateral canthal 
regions, and the frontalis. In the early days of neurotoxins, patients 
wanted total paralysis and complained of any residual muscle 
movement. The frozen face appearance has fallen into disfavor and 
it is rare that any patient desires total forehead paralysis with the 
inability to raise the brow. Today, more and more patients present 
with customization requests. They desire “5 units here” and “3 
units there.” Today, patients do not want to look unnatural and 
after 15 years’ experience they know exactly what they want and 
frequently self-direct treatment. This is fine with me as long as a 
patient realizes that treating an area with half of the traditional units 
will not produce the same effects and longevity as a full treatment. 
Patients requesting 8 units of Botox in the glabella cannot complain 
that they still have residual movement or that the result did not 
last 3 months. 

Most patients present for multiple treatment areas, and most 
patients are regular users and average 90-day retreatments. The 
“rule of 3” is explained to all patients. The drug will start take effect 


by 3 days, will maximize by 3 weeks, and will last about 3 months. 
Obviously this is variable from patient to patient. 


Injection Devices, Dilutions, 
and Caveats 


Numerous pricing methods exist for neuromodulators and the 
average cost for Botox in my part of the USA ranges from 
US$10-13 per unit. Although the return on neuromodulators is 
high, there is significant cost in the product. There are also hidden 
costs In Injection materials and vial waste. 

Numerous syringes exist for injecting neuromodulators and 
have varied costs depending on the syringe, hub, the presence of 
attached needles, and type of plunger (Fig. 9.2). Some syringes also 
have plunger extensions that push the residual fluid out of the 
needle hub, which ensures more delivery and less waste (Fig. 9.3). 
For high-volume injectors, syringes and needles can be a significant 
expense and vary dramatically in price. Syringe A in Fig. 9.3 costs 
|2 cents each; syringe B costs 2| cents per syringe; and syringe C 
costs 42 cents each (at time of writing). 

Needle selection is also important. | am a firm believer that 
smaller needles cause less pain and make happier patients, which 
brings in more referrals. These advantages offset the increased 
expense of smaller needles. At time of writing, a 30-gauge needle 





A* B 


Fig. 9.2 Three common syringe types for neuromodulator injection. A, 
Exelint | mL slip tip (Exelint International, Los Angeles, CA); B, Exelint 
Luer Lock tip | mL syringe; C, BD | mL Luer Lock tip (Becton- 
Dickinson, Franklin Lakes, NJ). 








Fig. 9.3 Syringes with a plunger extension that allows the last bit of 
fluid in the hub to be injected, thus reducing waste. The disassembled 
syringe with a 32-gauge needle is the standard in my office. 
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can be purchased for as little as 7 cents; our 32-gauge needles cost 
26 cents each, and our 33-gauge needles cost 36 cents each. 
Paying attention to expendables is an important part of remaining 
profitable. The standard in my office is 32-gauge |.2-inch needles 
(TSK Steryect, Air-Tite Products, Inc., Virginia Beach, VA). 

Some injectors prefer dedicated insulin syringes for neuro- 
modulator injections (Fig. 9.4). These are most useful for injectors 
who prefer a l-mL dilution of Botox. When this is done, each 
insulin unit equals | Botox unit. This type of syringe is less useful 
for larger dilutions. 

Dilution is an important part of delivering neurotoxins and is 
variable among clinicians. In my experience, the most common 
Botox dilution is 2.5 mL of preserved (bacteriostatic) saline per | O00 
unit Botox vial (Fig. 9.5). This is a useful dilution for easy math. 
Diluting with 2.5 mL of preserved saline in a 100 unit vial will yield 
five syringes of 20 units, which is our most common dose. In 
reality, the 5th syringe has slightly less units from product waste. 
The actual product in a Botox vial is a thin precipitate on the 





Fig. 9.4 Dedicated 0.3-mL insulin syringes are preferred by some 
injectors that use | mL per vial dilutions of Botox, as each mark on the 
syringe is | unit of Botox. 
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Fig. 9.5 A single 100 unit vial of Botox is diluted with 2.5 mL of 
bacteriostatic saline. This provides five syringes of 0.5 mL of Botox, 
which equals 20 units. Each 0.1 mL equals 4 units. 
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bottom of the vial (Fig. 9.6). Some novice injectors mistake this for 
an empty vial. This minute amount of drug underlines the potency 
of neurotoxins. 

Xeomin is diluted in the same manner and the company stresses 
the need to gently roll and invert the vial to capture any toxin In 
the upper part of the vial. 

| personally dilute Dysport with 3.0 mL of preserved saline, 
which provides six syringes of 60 Dysport units each. Again, 60 
units is the amount we inject for the average treatment (Fig. 9.7). 





Fig. 9.6 The actual neurotoxin product is a small precipitate on the 
base of the inside of the vial. 
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Fig. 9.7 Dysport is diluted with 3 mL of bacteriostatic saline, which 
yields six 0.5-mL syringes of 60 units each. 


Allergan recommends that Botox solution should be discarded 
after 4 h, although some studies have shown that the effects are 
stable for up to 40 days. Many practitioners will keep reconstituted 
toxin in the refrigerator for several days or weeks without apparent 
loss of potency. 

One of the main drawbacks existing today is the need for the 
practitioner to reconstitute the medication and draw it from the 
vial prior to injection. This inconvenience is accepted but inefficient 
in loss of time and money from the extra steps required. A more 
significant loss can result from residual neurotoxin that remains in 
the vial and cannot be drawn up through the stopper. It Is impos- 
sible to capture 100% of the reconstituted toxin as there is liquid 
that, by capillary action, clings to the vial walls, stopper, syringe, 
and needle. This means that a small amount of waste Is a given. 
In the business world, this is referred to as shrinkage. More 
importantly, the amount of this “waste” can vary by how the 
solution is removed from the vial. 

The most common method of removing reconstituted product 
from the vial is to aspirate the liquid through the stopper. The 
Allergan Botox Cosmetic product brochure states “a new, sterile 
needle and syringe should be used to enter the vial on each 
occasion for removal of BOTOX.” Alternatively, some clinicians 
remove the stopper and aspirate from the vial base. 

Conventionally, most people who draw from a vial have the 
stopper facing the floor, which means that surface area of the 
stopper and vial neck will harbor some liquid due to capillary 
action. When drawing from an upright vial with the stopper 
removed and the vial tilted 30 degrees, there is less surface area 
for residual liquid to adhere, plus the tilting of the vial allows one 
to get the last drop from the remaining puddle. A large-bore 
needle with a long bevel may not capture the total residual puddle, 
whereas a 32-gauge needle on a |-mL syringe can aspirate the 
total residual. If the unstoppered vial is sitting level on its base, it 
may be impossible to see the residual and tipping the vial 30 
degrees will reveal any residual amount. 

When observing the vials shown in Fig. e9. |, it is apparent that 
some residual fluid remains in most vials, which translates 
into wasted product, inaccurate injection delivery, and lost 
income. 

In an informal effort to quantify how much residual neurotoxin 
remains in an average vial when drawn through the stopper, | 
randomly collected “empty” vials from my collection (Fig. e9.1). | 
chose 50 vials (100 unit) and numbered them. The top was 
removed from each vial using a home-style bottleopener or 
bandage super scissors (Fig. e9.4). Care was taken to only engage 
the metal vial rim, so as not to fragment glass or displace the 
stopper. Each vial was tilted 30 degrees from vertical so that the 
residual liquid could be visualized, then it was aspirated with a |-mL 
Luer Lock syringe and a 32-gauge needle (Fig. e9.5). As stated 
above, it Is Important to use the smallest needle possible when 
aspirating the last aliquot of residual liquid, as larger needles have 
a long bevel that cannot get to the bottom of the residual puddle 
and their larger-diameter needle will retain a small amount of 
residual liquid. The residual liquid was drawn up into the syringe 
and purged, so the liquid was at the “zero” measurement line on 
the syringe. Fig. 9.8 shows a |Q-vial sample. 





Fig. 9.8 These 10 syringes are representative of residual neurotoxin 
aspirated from “empty” vials. 


The results show that our technique of aspirating through the 
stopper with an |8-gauge needle will leave an average residual 
volume of 0.127 mL, which corresponds to 5.08 units of residual 
waste per vial at my dilution of 2.5 mL/vial. This represents a 5% 
waste of product per vial. A smaller dilution would be more 
concentrated and allow even more waste. 

Extrapolating the residual waste of 5.08 units per vial, the year 
of the study (as a solo Injector) | used 615 vials, which equals 3 | 24 
units. At my fee of $10 per unit, my loss in 2012 was $31,242. 
Since we double the product cost, my actual profit loss in 2012 
was $15,621. 

The price of a vial of Botox when | began injecting was $325 a 
vial and since 2008 has stayed at $525 per vial. If | used today’s 
pricing against my 5000 vials this would equal a loss of 25,400 
units, which would be a loss of $254,000. Factoring a 50% product 
cost, my net profit loss would be $127,000! It is hard to believe 
that | could have added $127,000 to the bottom line by merely 
removing the stopper from the vials when reconstituting. This is 
certainly worth the effort. As this study was done several years 
ago, these numbers would be even higher today. The financial 
advantage of removing the stopper and aspirating the neurotoxin 
from the base of the vial is obvious. 


Pain Control 


Although most head and neck treatments are not painful, no 
patient looks forward to multiple needlesticks. Popular means of 
improving injection pain include topical anesthetic creams or 
preinjection icepacks. Vibratory devices have been used with injec- 
tions for many years. They primarily serve as a diversion to the 
injection but offer some physiologic pain relief through the gate 
theory of pain control. In a simplified explanation, when a distrac- 
tive stimulus (vibratory device) is applied at the same time as a 
noxious stimulus (the needle), the inhibitor neurons can attenuate 
the pain stimulus to the thalamus. Whether science or distraction, 
or a combination of the two are responsible for decreased pain, | 
am a true believer in the concept. | began using a lighted vibratory 
device (Blaine Labs, Santa Fe Springs, CA) around 2010 (Fig. 9.9). 
At first, patients were skeptical of the concept but quickly appreci- 
ated the difference. | have personally had the device used on my 
own injections and can vouch for tts effectiveness. After using this 
(or similar) device for a number of years, patients demand it for 
treatment. An informal survey has yielded a 97% rate of patients 
that request the vibratory device after initial use. The first question 
that most patients ask before treatment is, “Where is your buzzer?” 
The device not only provides vibration, but has a light to illuminate 
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Fig. e9.4 A common bottleopener or heavy duty bandage scissors can be used to uncap the vial. Regardless of which method is used, care must 
be employed not to fracture the vial neck as laceration can result. Engaging the very end of the stopper rim is the safest and easiest means of 
removal without glass fracture. With the topper removed, the product can be removed with an | 8-gauge needle and then a 32-gauge needle for 
the last final residual. 
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Fig. e9.5 Tilting the vial will expose residual fluid that may not be 
realized in an upright vial. 
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A handheld, battery-operated, lighted vibratory device improves the injection experience by decreasing pain and creating a diversion. 





The AccuVein vein viewing system is a useful technological adjunct to view veins and avoid bruising with injectable treatments. 


the region treated. Its ergonomic shape is handy to use as a 
retractor to lift and stretch tissues when Injecting, which is especially 
useful in regions such as crow's feet. This device has become a 
mainstay of my injectable treatment, as | also use it for pre-filler 
local anesthesia injection. 

An excellent technological advance was made with the AccuVein 
vein viewing system (AccuVein Inc, Huntington, NY) (Fig. 9.10). 
The AccuVein AV400 digitally displays a map of the vasculature on 
the surface of the skin in real-time, allowing clinicians to verify vein 
position and patency as well as avoid valves or bifurcations. It is 
handheld and lightweight, weighing only 9.7 ounces (275 g), and 
easily converts to hands-free with the use of optional wheeled or 
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fixed stands. The device is battery operated and energizes on a 
battery stand. The AccuVein works by projecting a visible and 
invisible laser beam, which passes through a microprocessor then 
displays the veins on the skin surface. With center line accuracy to 
the width of a human hair, the AV400 can detect veins up to 
10 mm deep. There is a saying with neuromodulators and fillers, 
“If you bruise them, you lose them” and no surgeon or patient is 
ever happy with a long-lasting unsightly bruise after a simple elec- 
tive treatment. This device has been useful for avoiding veins, 
especially in the lateral canthal region and is also used for filler 
injection. The AccuVein and the Blaine vibratory device also add 
a marketing perspective to treatments, as patients appreciate 


technology that improves the experience. This device is also very 
useful for locating veins for difficult venipuncture and for surgeons 
that treat leg veins. 


Treatment Regions 


Regardless of the area | am treating, | never adhere to the old 
wives’ tales such as, “You can't lay down for 4 h after receiving 
neurotoxin treatment,” “You can't exercise that day,” “You cant 
fly in a plane that day,” etc. | tell my patients to do whatever they 
wish and | inject many patients on the way to the gym, tennis 
match, and traveling flight crews. In terms of lying down, a glabellar 
injection would more likely gravitationally diffuse to the levator 
palpebrae superioris while standing as opposed to lying. | believe 
these are urban myths from the earliest days of neuromodulator 
injection. 


Upper Face 


Enhanced and expanded injection applications for neuromodula- 
tors have extended treatment to many areas of the head and neck 
(and body) and all injectors must have a firm understanding of 
cervicofacial musculature. The muscles of facial expression are all 
paired structures and have bony origins and dermal insertions, 
which in turn, move the facial skin. Wrinkles (rhytids) form per- 
pendicular to the muscle movement. 

The main depressors of the brow are the paired procerus, 
corrugator supercilll, and medial orbicularis oculi muscles. The sole 
elevator of the brow is the paired frontalis muscle (Fig. 9.! 1). This 
musculature works in conjunction to perform the very complex 
orchestra of facial expression. 

Mimetic muscles commonly interdigitate, and in some areas 
(glabella, modiolus) are interfaced with numerous muscles. These 
muscles, through continual flexing of the skin, produce rhytids 
perpendicular to the muscular action. With years of muscular 
movement, the frown lines, horizontal forehead wrinkles, and 
lateral canthal (crow's feet) wrinkles become deeper and more 
noticeable. Theoretically, if there is no muscle movement, rhytids 
do not form, as evidenced in patients with stroke or nerve injury. 





Fig. 9.1! The main depressors and the sole elevator of the brow. (1) 
Green, procerus; (2) yellow, corrugator supercilil; (3) pink, orbicularis; 
(4) purple, frontalis. 


Taking this into account, the younger a patient begins to receive 
neurotoxin treatment, the less chance they have of forming 
wrinkles. For those patients with existing wrinkles, regularly para- 
lyzing the muscles has a preventive effect. 


Treatment of Dynamic Rhytids 


The procerus, corrugators, and medial orbicularis collectively 
produce the common “frown lines” in the central brow region. 
The two creases seen in this area are frequently referred to as the 
“11” orthe “111” in cases of a triple crease. The common injection 
pattern of this region involves five injections placed in a manner to 
decrease contraction of the depressors. The most important pearl 
when injecting in the periorbital region is to keep all injections | cm 
from the bony orbital rim. Some injectors choose to inject closer 
to the orbit, but | can testify from tens of thousands of injections 
that staying 10 mm from the bony orbit has prevented a true eyelid 
ptosis in my career (Fig. 9.12). | have, however, seen it happen to 
other injectors when neurotoxin Is injected too close to the orbital 
rim. For the novice injector, it is a good idea to mark out the points 
of injection with a surgical marker and a ruler or caliper prior to 
injecting. 

When considering needle placement, it is important to keep in 
mind that the offending muscles are not necessarily directly under 
the wrinkle. Because of variances among patients, the most accu- 
rate way to Inject is to ask the patient to animate the area to be 
injected and observe the main area(s) of muscle action. Injecting 
in the main area(s) of muscle recruitment is the preferable location 
for injection. For experienced injectors, the glabellar, frontalis, and 
lateral canthal region injections are almost standardized. The area 
of maximum muscle contraction is generally consistent, and by 
injecting in a common pattern, the average person can be injected 
without flexing for the injector. It is, however, helpful to have 
patients animate to view their exact activity for greatest precision. 

A common question from novice injectors is: “At what level is 
the neurotoxin injected?” Neuromodulators should be injected 
intramuscularly, since that is the site of intended drug action. Early 
accounts Instructed Injectors to insert the needle to periosteum 
and then draw back half the way. This is a poor practice for several 
reasons. The periosteum is innervated, it is painful, and it also will 


= 
Fig. 9.12 Keeping all injections 10 mm away from the bony orbit can 
prevent eyelid ptosis or extraocular muscle involvement. 
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dull the needle quickly. The mimetic muscles are subcutaneous 
with dermal insertions and are superficial. Depending upon the 
amount of subcutaneous fat in the region, the muscle mass can be 
shallower or deeper. A general rule is to insert the half-inch needle 
about one-third of its length for the average patient (Fig. 9.13). In 
reality, neurotoxins have a great affinity for presynaptic neuron and 
even if injected intradermally, will generally produce the desired 
effect. A common mistake of novice injectors (especially those used 
to giving intramuscular injections on the body) is to hold the syringe 
between their index finger and thumb, similar to holding a pencil, 
They puncture the skin and then have to re-grasp the inserted 
syringe to find the plunger, which is an awkward maneuver. It is 
better to inject with the thumb on the plunger and the index and 
second fingers on the hilt of the syringe. Another way to stabilize 
the syringe for accuracy is to use the index finger of the other hand 
as a guide in the same manner on uses a pool cue (Fig. 9.14). 


Frontalis Treatment 

For the sake of order, | will describe the most common treatment 
areas from top to bottom beginning with the frontalis. Again, this 
IS a paired muscle and some patients do not have any muscle in 
the upper midline, although | generally spread injections equally 
across the forehead. Treating the frontalis requires thinking and 





Fig. 9.13 The average needle depth in the upper face is about 
one-third of the half-inch needle. 


planning, as it has a big effect on brow posture and activity. In the 
early days of neurotoxins, total paralysis of the frontalis was vogue 
but Is very undesirable in most contemporary patients. In younger 
patients with little or no eyelid skin excess, overtreatment of the 
frontalis is not a major problem and only affects animation. In older 
patients with significant brow ptosis and/or excessive upper-eyelid 
skin, frontalis overtreatment can be much more problematic, 
especially in females (Fig. 9.15). Many of these patients uncon- 
sciously raise their brows to improve their visual field and to look 
younger (Fig. 9.16). It is frequently a subconscious gesture similar 
to a patient with a recessive chin extending their mandible or short 
people standing up straighter to appear taller. Females with exces- 
sive upper-lid skin are well aware that they have to hyper-elevate 
their brows to put on eye shadow or eyeliner. If the frontalis is 
overtreated in these Individuals tt can bother them beyond com- 
prehension. Dropping or paralyzing the brow and lids in one of 
these patients can bring out their wrath. If this happens, the surgeon 
will get a call about 72 h after treatment, usually when the patient 
is applying makeup. When they look in the mirror, they cannot 
elevate their brows and they see the increased skin excess and 
become disproportionately angry because it makes them look 
older. | realize that my description of this is dramatic, but | have 
seen this numerous times and can verify their anger. They become 
even angrier when they are told that there is no reversing treat- 
ment other than to allow the neuromodulator to wear off. 
Understanding this, it is best to examine the amount of brow ptosis 
or dermatochalasis in patients and discuss this possibility pre- 
injection. It is also important for the written informed consent to 
detail this situation. This is especially important for patients who 
have not been treated before or are new to the surgeon. Due to 
the aforementioned problems along with the fact that the paralyzed 
appearance Is out of vogue, the frontalis should be treated conser- 
vatively. The biggest change | have made with my patients over 
the years Is Injection of 10-15 Botox units for frontalis treatment, 
whereas in the past | used to inject 20—25 units. 

Less can be more with the frontalis. In addition to dosage, 
drug placement is critical, as how the muscles are treated can 
affect brow posture. Most patients desire to raise their brows, so 





Fig. 9.14 (A) The syringe should not be held like a dart, but rather (B) with the thumb and first two fingers. (C) Also resting against the index 
finger of the other hand (green) helps stabilize the needle and syringe for accuracy, especially for injectors with shaky hands. 
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Fig. 9.15 A patient with this type of brow and lid anatomy must be 
treated with caution when injecting the frontalis. 
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Fig. 9.16 (A) An aging periorbital brow and lid complex at rest. (B) 
How elevating the brows can improve the appearance. If the frontalis Is 
overtreated, the patient will not be able to perform this elevation and 
can become very disgruntled. 


tapering the dosage and elevating the lateral injection sites can 
allow brow elevation and a small component of browlift. 

Many patients present with the chief complaint of horizontal 
frontalis wrinkles, but do not want their brow to droop, which is 
a dilemma that requires discussion and education, and it may be 
pointed out that the patient is a candidate for cosmetic upper-lid 
blepharoplasty or browlift. 

When a neurotoxin is injected, the effect of the toxin spreads 
circumferentially about a centimeter. Many patients feel that 
Dysport has more spread or diffusion than other neuromodulators 
and this has been demonstrated with hyperhidrosis treatment. 
Although some practitioners only use a given toxin for a given 
treatment area, | personally use all three of the FDA-approved 
drugs the same for all treatment areas. 

Regardless of the age of the patient or the areas injected, an 
exact treatment record should be documented in the medical 
record, so when the patient returns for treatment months later the 
exact treatment can be replicated or modified. For new patients, 
it may take several treatment sessions with dosage and location 
experimentation to figure out the patient's best desired result. | 
always remind patients that neuromodulators and fillers are 


B 





Fig. 9.17 (A,B) Patients with large foreheads and muscles will require 
more product, whereas those with smaller foreheads may have the 
entire frontalis and glabella treated with much fewer units. Treating the 
glabella in the patient in (A) may also treat the frontalis, which can be a 
positive or negative. 


sculpting procedures and may require multiple appointments to 
perfect the result. 

Forehead size, gender, and desired effect can all effect dosage 
and injection points. Patients with large foreheads will take more 
drug than patients with low hairlines (Fig. 9.17). My usual dose for 
females desiring full frontalis treatment is 20 units, whereas men 
may take 30 units for the same effect. As with all medications, some 
patients are more sensitive or more resistant to neurotoxins than 
others, and may require a larger or smaller dose to achieve the 
desired effect. Some patients are nonresponders or minimal 
responders and injecting them with BONT-A may not produce any 
results. 

| often only use 10-15 units for frontalis treatment, especially 
in first time patients or those with low brows, excess eyelid skin, 
or those desiring a small result (Fig. 9.18). The treatment is more 
concentrated in the center of the forehead and the dosage tapers 
out toward the hairline and especially the lateral brows. The 
frontalis is a thin muscle, especially in females, and typically 
2- to 3-unit injections are adequate. Fig. 9.19 shows a typical 
treatment pattern and dosage for frontalis wrinkles and Figs. 
9.20-9.22 show before and after cases of frontalis treatment. 


54 | 


ow 
o£ 
Lu 
| 
a 
< 
a5 
®© 





Neuromodulators 


ow 
ac 
LU 
= 
AS 
< 
IE 
© 





NEUROMODULATORS 





Fig. 9.19 For first time patients or those desiring more animation, a 
small treatment dose is administered; 10-15 units are injected in 


a approximately five areas to distribute over the forehead but still allow 
Fig. 9.18 In a typical full frontalis treatment, 3-unit injections are the brows to be raised. 


performed in the central region and tapers to 2-unit injections laterally. 
The red circles indicate optional injections. This area is injected in 
younger patients with youthful brow and lid skin. In older patients, this 
area would not be treated to encourage more lateral lift. Even patients 
that do not have significant lid skin excess desire to have some 
brow-raise function. 








Fig. 9.20 This patient was treated with 20 units of Botox. (A) Before and (B) after. 





Fig. 9.21 This patient was treated with 60 units of Dysport. (A) Before and (B) after. 
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Fig. 9.23 Five injections of 5 Botox units (5 Xeomin units or 75 Dysport units) are generally adequate for glabellar treatment. Males may require 


more units. 





a 


Fig. 9.24 (A) For patients with a single procerus bulge, a single injection can be performed. (B) If the patient has distinct separate bulges, the 


Injection can be split. 


Glabellar Treatment 


If the glabella and frontalis are treated simultaneously, even more 
attention needs to be invested into the dosage and injection points 
so the wrinkles are improved without unnatural function. The main 
injection sites for glabellar rhytids are a central injection into the 
procerus, an injection in the region of each corrugator supercilil, 
and a single injection at the action of the lateral corrugator, which 
is also in the area of the medial orbicularis oculi (Fig. 9.23). 

| prefer 20-25 units to treat this region; when using 25 units, 
each treatment site receives 5 units. While many patients manifest 
the procerus action as a single area, It is not unusual to see some 
patients scowl and observe two separate procerus ridges. For the 


single ridge seen when scowling, 5 units can be placed centrally; 
in the case of two separate ridges, 2.5 units can be placed in each 
ridge (Fig. 9.24). In reality, a single injection would probably be 
adequate either way. 

Although 20 units of Botox or Xeomin or 60 units of Dysport 
are generally sufficient to improve the frown muscles in the average 
patient, some patients may require double this dose for efficacy. 
This is very common in men or women with very active depressor 
muscles. Patients must also understand that lines etched into the 
dermis are not going to resolve but will probably be improved as 
the resting tension is relaxed. Filler injection may be necessary to 
improve the dermal lines. Patients must also understand in the 
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preinjection consent process that a given dosage of toxin in a given 
patient may result in complete paralysis or only a decrease in the 
amount of muscle movement. Ifa patient is expecting total paralysis, 
they must understand that it may require additional amounts of the 
drug. 

The same problems associated with ptotic brows and excess 
eyelid skin can also occur with glabellar treatment. In older patients 
or those sensitive to neurotoxin, the glabellar injections are kept 
more centrally or eliminated altogether as not to affect the lower 
portion of the frontalis, which lifts the brow (Fig. 9.25). 

Another relatively common phenomenon is when a patient Is 
asked to frown or scowl, they recruit both the depressors and the 
central frontalis (Fig. 9.26). This is most frequent in the patient who 
“does not know how to frown.” In this type of patient the central 
frontalis should be treated with the glabella. Deep glabellar wrinkles 
begin as flex-related creases early in life and theoretically treating 
patients in their second or third decade could serve as prevention 
(Fig. 9.27). Figs. 9.28—9.30 show before and after cases of glabellar 
neuromodulator treatment. 


Botox Browlift 

Many things exist in cosmetic surgery that are not what they say 
they are. Some treatments and results are purely hype, while other 
things seem to work well in the hands of selected practitioners. 
One should never (at least without investigation) condemn a 
technique that does not work for them. Having said that, there are 





Fig. 9.25 Older patients prone to brow droop with neuromodulator 
treatment or those very sensitive to treatment may benefit from 
keeping the glabellar injections more centralized and tapering the units 
laterally or avoiding the lateral injections altogether. 


multiple neuromodulator treatments that | perform that | do not 
feel are very dramatic. Although | personally do not see much in 
these treatments, | have patients who come to the office every 3 
months to receive them and have been doing so for years. This 
either means that the patient sees something that | don't or they 
are victims of the placebo effect. Botox browlift, lifting the corners 
of the mouth by treating the depressor anguli oris, mesobotox, 
and the Nefertiti lift are, in my opinion, treatments that are very 
hyped but have only minor if any discernable result. Granted, you 
will see before and after pictures that illustrate improvements from 
these treatments but, in reality, it is hard to take controlled images 
of a patient who is truly not animating. | include the “Botox browlift” 
in this description because although | feel that it is possible to gain 
a slight amount of lateral browlift, | do not believe that it is a 
repeatable and reproducible treatment that can be done on every 
patient. Surgical browlifts, however, are a repeatable treatment and 
can be performed on any patient who is a candidate. 

The basis of a neurotoxin browlift is to orchestrate changes in 
the depressors and related elevators for a net elevation of the 
lateral brow. In theory, this sounds very plausible by deactivating 
the depressors and allowing the elevators to be more active. Some 
people describe this as if there are strong springs on the frontalis 
that will miraculously pull up the brows when the depressors are 
inactivated. We know this is not true, or every glabellar treatment 
would yield elevated brows. The brows can be “elevated” by 
selection and illusion. Most of the photographs | have seen that 
attempt to show a chemically lifted brow are more smoke and 
mirrors by non-standardization of photography and presence of 
muscle animation. In most patients that do appreciate a neurotoxin 
browlift the result is actually probably more from dropping the 
medial brow and allowing the lateral brow to peak. 

As negative and skeptical as this all sounds, what has seemed to 
work best in my hands for this treatment is a standard glabellar 
injection treatment, as described in Fig. 9.19, but without treating 
the lateral brow (Fig. 9.19). This allows the medial brow to relax 
(from depressor inactivation) and the lateral brow to elevate from 
selective frontalis activation. An adjunct performed at the same 
treatment is to inject about 2.5 Botox units at the tail of the brow 
(Fig. 9.31). This may provide some minor brow elevation by 
inactivating the lateral orbicularis oculi muscle. When some people 
smile or squint, the lateral orbicularis will pull down the brow tail 
(Fig. 9.32). Anatomically, the frontalis stops at the temporal crest, 





Fig. 9.26 Some patients recruit the depressors and elevators when they frown and must be treated in a customized manner to address all 


involved muscles. 
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so there is no elevator past this point. The lateral orbicularis oculi, 
however, serves as a depressor and pulls down the unopposed 
brow during certain animation. By deactivating the lateral orbicularis 
oculi, the pulling down force is relaxed and along with the untreated 
lateral frontalis may elevate the lateral brow (Fig. 9.33). If and when 
this works, It is because a harmony had been reached with 





Fig. 9.27 A 6-year-old (purposely taken with shadow), illustrating the 
hyperfunctional brow depressors, which will lead to deeper lines later in 
life. 


depressors and elevators across the brow. | am a perfectionist 
when it comes to standardized photography and | can honestly say 
that out of the over 100,000 clinical photographs | have on my 
computer, | do not have a single dramatic neurotoxin browlift. This 
is not to say it never happens, but rather that, if patients are truly 
relaxed in both the before and after images and everything else is 
standardized, it is hard to visualize. The harmony of the muscles 
may be more apparent when the patient animates. 

Treating the lateral canthal wrinkles (crow’s feet) may also assist 
in a component of brow elevation by further relaxing the lateral 
orbicularis oculi which can pull down the lateral brow. 


Lateral Canthal Wrinkles 


Of all the areas that can be treated with neuromodulators, the 
lateral canthal region probably offers the best preventative treat- 
ment. Crow's feet wrinkles are one of the first signs of aging and 
become apparent in the third decade. | personally feel that if there 
is any region to treat at a young age for wrinkle prophylaxis, it is 
this area. 

Treating the lateral canthal region can have a variable response 
for several reasons. Since neuromodulators only affect the muscle, 
patients with an increased muscular component to their crow’s 
feet wrinkles will respond more dramatically than those patients 
with mostly skin wrinkles. The skin quality can also make a big 
difference on the outcome. Patients with photoaged skin can have 
lateral canthal wrinkles that involve skin and muscle. The worse 
the skin quality, the smaller the response will be to neurotoxin 
treatment. 





Fig. 9.29 A patient before and after 25 units of Botox to the glabella. 
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Fig. 9.30 A patient before and after 75 units of Dysport to the glabella. 





Fig. 9.31 To assist in brow elevation, a 2.5 unit injection of the tail of the brow can assist in relaxing the retraction force of the orbicularis oculi 


muscle. 





Fig. 9.32 When some patients smile or squint, the lateral brow is retracted by the orbicularis oculi and relaxing this muscle may provide some 


lateral brow relaxation during animation. 


The most important pearl to remember when treating this 
region is to keep all injections at least 10 mm lateral to the lateral 
orbital rim (see Fig. 9. | 2). Injecting too close to the globe can affect 
the extraocular muscles and produce diplopia that can last for 
months. Another very important point is that this region is notori- 
ous for very large and superficial veins, especially in thin females, 
and is subject to significant bruising that can last for weeks. When 
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injecting in this region, absolute attention is required; wearing 
magnifying loupes can be helpful, as can the AccuVein device 
shown in Fig. 9.10. One can inject around the veins, superficial to 
the vein or under the veins, but close observation Is essential to 
prevent ecchymosis. This is one area where the injection can be 
performed extremely superficially (almost intradermally) and the 
neurotoxin will find the underlying muscle. Placing the lateral 





Fig. 9.33 The frontalis is the only elevator of the brow and it ends at 
the temporal crest. Although there is not muscle elevation lateral to the 
temporal crest, there is traction of the brow from the orbicularis oculi 
muscle, which is unopposed by frontalis. Deactivating the orbicularis 
may allow the lateral brow to relax with slight elevation during 
animation. 





Fig. 9.34 The yellow dots show the most common injection areas for 
lateral canthal treatment. These areas are treated with 3—4 Botox units 
each. The red circles indicate injection points for experienced injectors 

that compliment lateral canthal treatment. 


canthal skin on stretch with the non-injecting hand can help stabilize 
the veins so the injections can be placed around them. 

The general treatment in this region is to place 3—4 units in 3—4 
areas In a semilunar configuration at each lateral canthus for a total 
of 20-25 Botox units to treat both sides (Fig. 9.34). This would 
be 60—/5 Dysport units. Caution must be used when injecting 
below the level of the inferior orbital rim, as the toxin can diffuse 
to the lip elevators and produce dysfunctional perioral animation. 
While younger patients may only require three injection sites, older 
patients, or patients with more active muscles may also benefit 
from ancillary injections (Fig. 9.34). The latter should be used with 





Fig. 9.35 The white circle indicates a danger zone for inadvertent 
injection of the zygomaticus major and minor muscles as they can 
produce dysanimation of the lip. 
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Fig. 9.36 A patient after successful treatment of the lateral canthal 
region. She exhibits a large orbicularis oculi wrinkle that was not 
previously noticeable. This “compensatory wrinkling” is a result of 
deactivation of the lateral orbicularis and when the patient hyper- 
animates the perpetual orbicularis bunches. 


caution by novice injectors, as unwanted lower-lid and cheek 
weakness can ensue (Fig. 9.35). One reason for treating these 
“red” areas is to prevent compensatory wrinkles that can occur 
when only the lateral canthus is injected. In this case, when the 
patient smiles and squints, their lateral canthus is smooth but they 
see “new wrinkles” under their eye (Fig. 9.36). 
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Although many injectors recommend 20 Botox units (60 
Dysport units, 20 Xeomin units) | prefer 12.5 Botox units per side 
and feel the extra units improve the treatment and longevity. 

Figs. 9.3 /—9.39 show before and after pictures of lateral canthal 
treatments. The patients have been asked to squint and smile in 
all pictures. 

A situation present in some patients is elongated lateral canthal 
rhytids that can extend almost to the ear. It must be discussed with 
the patient that in order to improve the “lateral” lateral canthal 
wrinkles, an additional session of injections may be necessary to 
improve residual distal wrinkles. 


Lower-Lid Treatment 


The orbicularis oculi muscle is divided into pretarsal, preseptal, and 
orbital portions. During smiling and animation, contraction of the 
pretarsal orbicularis diminishes the palpebral aperture. This can 
produce a “jelly-roll” deformity where the contracted muscle 
produces a subciliary bulge (Fig. 9.40). It can be treated by injecting 
2 units of Botox in the pupillary midline about 3 mm below the 
ciliary margin (Fig. 9.41). This treatment can assist in reducing the 
muscle bulge as well as open up the palpebral aperture (distance 


between the upper and lower lids) at rest and when smiling, 


producing a more wide-eyed or alert appearance (Fig. 9.42). 
Caution must be used when treating this area, especially by the 
novice injector. Overtreatment can affect the ability to close the 
eye and result in keratoconjunctivitis sicca (dry eye syndrome). 
Neurotoxin treatment should not be attempted in the lower lid of 
patients with significant lower eyelid laxity (abnormal snap or pull 
test) and with caution in patients who have had cosmetic proce- 
dures such as lower-lid skin excision or aggressive laser resurfacing 
that could have foreshortened the lid skin. Decreasing the muscle 
function of an already compromised lower eyelid can produce 
lower-lid malposition. 

Neurotoxin injections to the lower lid is a common treatment 
for blepharospasm, orbicularis oculi hypertrophy, and skin wrinkling 
due to muscle contraction and to increase the palpebral aperture. 
| rarely inject more than |—2 units at a single treatment. Most often, 
| place | Botox unit in one or two areas on the lower lid at a single 
session and have the patient return at 2 weeks for follow-up and 
retreatment if needed. 


“Bunny” Lines 


So-called “bunny lines” are formed by flexing the upper fibers of 
the nasalis muscle on the lateral nose (Fig. 9.43) and contribution 





Fig. 9.37 This patient is shown before and after 12.5 units of Botox to the lateral canthal region. Notice the small compensatory wrinkle after 


treatment. 





Fig. 9.38 A patient before and after |5 units of Botox to his lateral canthal region. 
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i This patient was treated with 15 units of Botox and is shown before and after. Notice the inferolateral orbicularis wrinkles that were still 
present. These were later treated with an additional 5 units of Botox. 





Fig. 9.40 Orbicularis hypertrophy can cause bulging of the lower lids 

when i or squinting. Injecting several units across the lower lid is 
effective from improving this situation by relaxing the bulging orbicularis 
muscle. 





9.41 |—2 Botox units are injected in the middle of the muscle 


bulge, which is generally several millimeters below the ciliary margin. 
Overtreatment can lead to lid closure problems and injectors should 
always be conservative in the region. 
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Fig. 9.42 This patient was treated for lateral canthal wrinkles and lower-lid orbicularis oculi hypertrophy. Note the increase of the palpebral 
aperture after Injections. 
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Fig. 9.43 The paired nasalis muscles bunch the nasal skin when flexed 
causing “bunny lines.” 


from the levator labii superioris alaeque nasi muscles. These lines 
can be strictly from the nasalis muscle or from a combination of 
heavy procerus pushing down as the nasalis bunches, producing 
the characteristic wrinkles. Regardless of causation, this area is 
easily treated by injecting 2 unit aliquots in the circled areas shown 
in Fig. 9.44, which are of course different from patient to patient. 
Some patients may not exhibit nasalis activity until their glabella is 
treated and then recruit the nasalis muscles when attempting to 
frown as a compensatory mechanism. In the early days of neuro- 
toxins, this was known as the “Botox Sign” but now “bunny lines” 
are a separate and commonly treated entity. Figs. 9.45—9.47 show 
before and after treatment for “bunny lines.” 


Nostril Flare 


Some individuals habitually dilate their nostrils by activating the 
lower nasalis fibers. Although a rarely requested procedure in my 
practice, the treatment of alar flare is occasionally requested by a 
patient that has become self-conscious. Alar flare can be treated 





Fig. 9.44 (A) The yellow dots indicate the common injection points and typical dosages in Botox units to treat the “bunny lines.” (B) About 8—10 


Botox units will treat the average patient. 








Fig. 9.45 A patient before and after two treatments of 10 units each. 
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nasalis muscles. 





Fig. 9.47 A patient 2 weeks after her second treatment. She was first treated with 8 units of Botox, then returned a week later for an additional 6 


units. 


by injecting |—2 units of BoNT-A into the lower nasalis fibers as 
they follow the lateral alae (Fig. 9.48). 


Nasal Tip Elevation 

Some practitioners inject the depressor septae muscle to upturn 
the nasal tip. The theory with this treatment is to deactivate the 
depressor septae, the muscle that contributes to nasal tip depres- 
sion or associated droop. This can be effective for patients with a 
nasal tip that depresses during speaking. Rhinoplasty surgeons 
sometimes sever this muscle and the temporary effect can be initi- 
ated with neurotoxins. An injection of 2 Botox units is placed just 
below each side of the columella and may slightly elevate the nasal 
tip (Fig. 9.49). Caution must be used, especially with patients with 
long upper lips or low vermilion show, because this injection can 
contribute to lip ptosis. This treatment produces minimal results in 
my experience. 


Nasolabial Fold Treatment 


It is very tempting to use neurotoxins for common aging-related 
facial changes, including nasolabial folds. These lines extend from 
the nostrils to the lateral perioral region. Some practitioners 
advocate injecting the levator labii superioris alaeque nasi with 2.5 
units of Botox bilaterally at the level of the bony lateral nasal rim. 
This muscle runs lateral to the piriform aperture and by placing 
the index finger on the lateral piriform region, the muscle can be 
palpated during movement. This muscle is the most medial mimetic 
muscle and is responsible for the last several millimeters of lip eleva- 
tion in smile; it is a contributor to nasolabial folds. The theory in 
treating this muscle is that it may relax the fold. In my experience, 
this is not a mainstream treatment. The relaxation is minimal, and 
the possible dysfunctional animation or relative lip elongation is not 
worth the limited cosmetic effect. 
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Fig. 9.48 
alar flare. 


|—2 Botox units will relax the lower nasalis fibers and reduce 





Fig. 9.49 Injecting each depressor labii with 2 Botox units will relax the 
depressor septae and possibly provide small elevation of the nasal tip. 





Fig. 9.50 This |6-year-old patient was treated with 2.5 Botox units lateral to each nostril and shows an excellence response. The treatment 
typically lasts about 90 days. Not all patients exhibit this degree of improvement from a single, small-dose treatment. 


This same application is used to treat “gummy smiles,” the 
excessive show of maxillary gingiva in repose or smiling. In normal 
individuals, several millimeters of gingiva are seen at full smile, 
but in patients with hypertrophic gingiva or vertical maxillary 
excess (excessive downgrowth of maxilla), 5-10 mm of gingival 
show can been seen with smile or animation. This is a very 
unaesthetic situation for these patients, and the corrective treat- 
ment, depending upon the condition, is maxillary impaction surgery 
or gingivoplasty. Treating the lip elevators has been used to disguise 
excessive gingival display. The mechanism of action is to relax 
the lip elevators so that the lip is not elevated to the extreme 
position. This prevents exposure of excessive teeth and gingiva. 
This can be a very effective treatment but needs to be performed 
in a conservative progression of injections, so as not to produce 
dysfunctional animation. | prefer to begin with two simple injections 
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of 2.5 Botox units lateral to each alar base (Fig. 9.50). The patient 
is reappointed in 7—10 days to evaluate the result. If the result is 
adequate, no further injections are necessary. If there is good 
improvement but the lip is still excessively elevating, the same 
injection sequence and dose is repeated. Alternatively, the injec- 
tions can be carried into the lip elevators to further relax the 
lip. This is not a treatment for novice injectors as stroke-like dys- 
function can occur and all injections should be carefully metered. 
Fig. 9.50 shows a before and after picture of the described 
treatment. 

Since the levator labii superioris and zygomaticus major muscles 
also elevate the lip, treatment can be extended to these areas 
but this is for advanced injectors as it Is very easy to produce 
an asymmetric smile with overtreatment from just a few units 
(Fig. 9.51). 
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the lip. 


Perioral Treatment 

“Lipstick lines,” are vertical rhytids that result from the underlying 
orbicularis oris muscle function, and can be accelerated by smoking, 
heredity, photodamage, playing a musical instrument, or chronic 
whistling. When lipstick is applied, it “bleeds” up or down these 
lines and is very obvious. Although men can also have vertical 
rhytids, the severity is much less, in part because of the presence 
of denser hair follicles. 

Treating this area warrants conservative treatment because the 
margin of error between mitigating wrinkles and affecting normal 
lip function is narrow. This is an area best treated (especially by 
novice injectors) in several appointments instead of a single 
appointment. | routinely treat perioral vertical rhytids by injecting 
|—2 units of BONT-A at four areas on each lip (Fig. 9.52). Alterna- 
tively, some injectors use a smaller dose of 0.5 units and increase 
the number of injection sites across the lip. The injections are 
placed very superficially and frequently intradermally. The patient 
is then asked to return in 2 weeks, and if more treatment is 
warranted, a second series of injections can be performed. It must 
be kept in mind that responses to neurotoxin treatment in the 
upper face can be very dramatic, but responses in the middle and 


ig. 9.52 Conservative injection of | unit of BONT-A in four regions across the upper and/or lower lip can have a wrinkle reducing effect on 


lower face are much more subtle, and patients must understand 
the difference. Combining vertical lip rhytid treatment with lip fillers 
is a winning combination. The neuromodulator makes the filler last 
longer by decreasing muscle activity and compliments the filler by 
relaxing the underlying musculature. Figs. 9.53 and 9.54 show 
before and after treatment cases of perioral lipstick treatment. It is 
impossible to eliminate all vertical rhytids without compromising 
the function of the lips (Fig. 9.55). 


Depressor Angull Oris 

The depressor anguli oris (DAO) muscle is shaped like an inverse 
fan. It originates at the mandibular border and inserts into the 
modiolus at the oral commissure to depress and pull the corner 
of the mouth laterally (Fig. 9.56). DAO fibers can interdigitate with 
the platysma muscle, which also has a depressor effect on the 
commissure and they work in conjunction. 

Consistent with some previously discussed procedures, relaxing 
the depressor may allow the elevators to become more active. 
The theory is that deactivating the DAO allows the levator anguli 
oris to be unopposed and elevate the oral commissure. This 
turns up the corner of the mouth and may provide some improve- 
ment on the melomental fold. Although this is a very common 
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Fig. 9.53 This patient was treated 9 units of Botox and is shown 2 weeks after treatment. This patient required a larger dose and novice surgeons 
should begin with 5 units and repeat if necessary. 
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Fig. 9.54 (A) This patient was treated with 4 units of BoNT-A across the upper lip. (B) Although subtle, the improvement of the resting tension 
lines In repose are obvious. 





Fig. 9.55 A patient overtreated for vertical lip rhytids as manifested by upper lip orbicularis oculi weakness and inability to pucker. 


procedure, it is difficult to document photographically. The testa- commissure and melolabial fold can make a very dramatic and 
ment to success is the fact that | have scores of patients who noticeable difference. 

present every 3—4 months for treatment of this area. Although | A simple means of locating the DAO is to ask the patient to curl 
may not be able to see a big difference in this area, the patient their lip down to show their lower teeth. Most patients show DAO 
obviously does. Combining DAO treatment with fillers to the oral recruitment inferior to the commissures to the mandibular border 
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Fig. 9.56 The depressor anguli oris (DAO) retracts the corner of the mouth. (A) The muscle is shown in a cadaver dissection. (B) Paralysis of a 
patient's left DAO showing that her left commissure and lip cannot be pulled down. 
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Fig. 9.57 Typical muscle activity of the depressor anguli oris and the average injection points. About 2.5 units of BONT-A is injected at or slightly 


below each yellow circle. 


(Fig. 9.57). When injecting the DAO, it is best to inject the mid- 
belly of the muscle. The depth of this muscle is similar to other 
mimetic muscles. A dose of 2.5—5 units is injected in each DAO 
(Fig. 9.58). The platysma muscle, which also inserts near the DAO 
and has a depressor effect on this area, is probably coincidentally 
treated when injecting low in this region. 

Care must be taken to remain conservative when treating this 
muscle as even a moderate increase in dosage can produce dysfunc- 
tional animation. 

A caveat of DAO injection is the possibility of inadvertent injec- 
tion of the depressor labii inferioris (DLI). The DLI is a depressor 
of the lower lip closer to the midline. If this muscle is injected or 
if the drug diffuses to this area, significant lip dysfunction can occur 
(Fig. 9.59). These muscle fibers may be entwined with the DAO 
and injection of the DAO should always remain lateral. 

While creating dysfunction is usually not a positive thing, it can 
be useful for patients with nerve damage or post-stroke facial 
weakness. Marginal mandibular nerve paresis is a common post- 
cosmetic surgery complication and almost always temporary. This 
nerve damage skews lip animation and makes the dysfunctional 


animation very noticeable. By intentionally relaxing the normal side, 
the differential is mitigated and animation usually returns by the 
time the BONT-A wears off (Fig. 9.60). 


Mentalis Treatment 


The paired mentalis muscles originate at the mandibular symphysis 
and insert into the dermis of the chin region (Fig. 9.61). The 
mentalis protrudes the lower lip and enables “pout.” 

The mentalis protrudes the lower lip and is activated during 
speech or chewing. When the muscle is flexed, the dermal inser- 
tions pull on the skin. This produces dimpling on the chin skin, 
which is referred to as peau d orange, or orange peel. It is bother- 
some to some patients and can be effectively and reproducibly 
improved with small doses of BONT-A. Superficial conservative 
treatment Is performed because deep treatment or overdosage 
can affect lower-lip aesthetics and function. Although generally a 
dramatic treatment result, even conservative treatment can affect 
puckering and pronunciation of “P” sounds. This is more a concern 
with deep injection. Since this muscle action is on the dermis, 
injections should be superficial. Just 1—2 units injected superficially 
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across the central dimpled skin is a common treatment (Fig. 9.62). 
Fig. 9.63 shows a typical before and after result from mentalis 
treatment. Conservative treatment is always performed, as over- 
treatment of the mentalis can produce lower-lip incompetence, 
which interferes with speaking, smiling, and laughing (Fig. 9.64). 

With all the aforementioned perioral treatments, it must be kept 
in mind that slight dysfunction may occur. If there is a positive 
cosmetic outcome, most patients do not mind the minimal change 
in muscle function. Patients who make a living using their mouths 
(singers, public speakers, scuba divers, musicians, etc.) should not 
be treated or treated with extreme conservativism. Even the slight- 
est changes in muscular function may be detrimental to their 
careers. 





Fig. 9.58 The mid-belly of the depressor anguli oris or the region of 
maximum muscle recruitment is usually injected. This is a superficial 
injection as the muscle is close to the skin. 


Masseter Treatment 


The masseter muscles are thick, strong muscles and primary eleva- 
tors of the mandible, and are capable of exerting tremendous bite 
force. The origin of the masseter is the zygomatic arch and maxilla 
and the insertion is the coronoid process, mandibular ramus, and 
angle region (Fig. 9.65). This muscle has a superficial and deep 
belly. The masseter muscles may become hypertrophic from 
heredity or overuse in jaw clenching or nocturnal bruxism. The 
hypertrophic masseter can produce a thickened lower face with 
wide prominence from the earlobes to the mandibular angle. Many 
patients present solely for cosmetic purposes to slim the face. 
BoNT-A treatment of the masseter is one of the most common 
cosmetic procedures in Asia because many Asians have develop- 
mentally large masseter muscles. Other patients request masseter 
treatment for pain and hyperfunctional reasons. The masseter can 
exert very high forces on the teeth, jaw, and temporomandibular 
joint (TMJ). This can cause micro- and macrotrauma and contribute 
to complex pain and degenerative syndromes. Collectively, the 
pain, muscle spasm, and dysfunction may be referred to as myo- 
fascial pain dysfunction (MPD) or temporomandibular dysfunction 
(TMD). These patients frequently clench and grind their teeth in 
their conscious and unconscious hours. This induces muscle spasm 
and hypertrophy, loss of tooth structure, and possible degenerative 
changes in the TM]. These patients are less interested in aesthetics 
and more interested in pain reduction, muscle spasm resolution, 
the ability to open and close their mouth, and pain-free chewing 
and oral function. 

Whereas |—2 units of Botox may be used on the orbicularis 
oculi or oris, | have injected each masseter with up to 50 units of 
Botox numerous times. Treatment is begun by asking the patient 
to clench their teeth and the injector identifies the most prominent 
areas of muscular contraction with a surgical marker. The maneuver 
is repeated, and the next most prominent region is marked. 
Generally, the three or four most prominent regions are identified 
and injected (Fig. 9.66), 

Most masseter treatments require two to four injection regions. 
A good starting point is 5—10 units per region on each side. My 
average dosage is 20 units of Botox or Xeomin (60 units of 





Fig. 9.59 (A) This patient was treated with 2.5 units of BoNT-A in each depressor anguli oris (DAO) and has obvious dysfunctional animation with 
loss of DAO (red) function on the right side from neurotoxin diffusion into the depressor labii inferioris (yellow). (B) Her left side muscle function is 


normal. 
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Fig. 9.60 (A) This patient presented with an inactive left depressor anguli oris (DAO) from marginal mandibular nerve damage. (B) She is shown 8 
days after injection of 2.5 units of BONT-A in the right DAO to temporarily equilibrate her animation. 





Fig. 9.61 (A) Contracting the mentalis muscle produces chin dimpling due to the dermal insertions of the muscle. (B) The paired terminal mentalis 
fibers as they insert into the dermis on a patient undergoing a chin implant. This muscle travels anterior—posterior with the anterior fibers in the 
dermis and the origin on the mandible as can be seen here. 





Fig. 9.62 Several types of chin dimpling are seen from mentalis treatment. (A) Singular dimpling from the paired muscle and (B) a more 
generalized dimpling across the chin; |—2 units are injected superficially in the region of dimpling across the chin. 
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Fig. 9.63 A typical before and after result from BoNT-A injections to the chin. Generally 4—8 units will treat the area in the average patient. 
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Fig. 9.65 The masseter has its origin on the zygomatic arch and its 
insertion on the mandibular ramus and border. It is an extremely strong 
muscle capable of hypertrophy from voluntary and involuntary actions. 





Fig. 9.64 This patient was treated for mentalis dimpling and sustained 
an unfortunate result. The lip is not able to be protruded and retracts 
during smiling. Presumably the injections were placed too deep and/or 
laterally. 








Fig. 9.66 The patient is asked to clench their teeth and the most prominent regions are marked, which will in turn be injected with 5 units of 
BoNT-A. Generally, 20 units is the minimum on each masseter. 
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Fig. 9.67 Keeping injections posterior to the anterior border of the 
masseter and under the zygomatic arch decreases the chance of 
unwanted muscle weakness in the buccinator and risorius muscles; 
S-unit injections in each area of the greatest muscle activity will generally 
relax and reduce the masseter. 


Dysport) on each side. The patient is seen again 2 weeks later and 
reevaluated. If the aesthetic or pain goal is reached, no further 
treatment is required; if the muscle is still in need of reduction, the 
treatment is repeated. The endpoint for the cosmetic patient is 
facial slimming and for the TMD patient, decreased bite force and 
pain control. 

Caveats of masseteric include unwanted effects on neighboring 
muscles. The buccinator and risorius muscles are in close proximity 
to the anterior border of the masseter and the spread of the 
neuromodulator can affect their function producing skewed anima- 
tion. To maintain accuracy of injection, the following markings are 
made. A horizontal line is made across the zygomatic arch and a 
vertical line is made at the interior border of the masseter that 
intersects the first line. All injections are kept below the zygomatic 
arch and posterior to the anterior border of the masseter (Fig. 
9.67). Most patients exhibit muscle prominence in the mid and 
inferior portions of the muscle, which are well within the safety 
zone. TMD or MPD patients may also require injections at the 
masseter origin near the zygomatic arch. 

As most neuromodulator injections are very superficial, this is 
the only injection where | “bury” the needle (Fig. 9.68). The 
masseter Is a dense, thick, dual-bellied muscle and | place the 
half-inch needle all the way to the hub and inject. Even at this 
depth, the needle remains within the muscle. A small amount of 
toxin can be Injected while withdrawing the needle, but in my 
experience, it is the deep injections that provide the benefit. 

For first time patients, | usually inject a total of 20 units dispersed 
in 3—4 Injections in the areas of the most active muscle mass. Five 
units per injection Is a good starting point and will usually treat the 
average patient (Fig. 9.67). The muscle relaxing effect on the 
masseter appears to last longer than typical glabellar or upper face 
injections and most of my patients return 4—6 months for retreat- 
ment. Patients that continue with injections may only require a 





Fig. 9.68 After the most prominent areas of muscle mass are 
identified, a half-inch needle is injected to tts full depth and the injection 
performed. 


yearly touchup and maintain a long lasting atrophy of the masseter 
region (Fig. 9.69). Additional improvement of TMJ/MPD related 
pain and dysfunction can be assisted by concomitant injection of 
the frontalis and lateral pterygoid muscles. 

Due to the large mass of the masseter muscles, the injections 
need to be spaced appropriately to ensure comprehensive treat- 
ment. Having patients return for follow-up | month later can 
identify areas in need of retreatment (Fig. 9.70). 

Fig. 9./| shows typical before and after results from masseter 
treatment with BONT-A. 


Lower Face 
Platysma Band and Mandibular Border 


The aging neck undergoes numerous changes, including platysmal 
banding. The visible bands represent loose neck skin with ptotic 
medial or lateral platysmal borders (Fig. 9./2). The origin of the 
platysma is the pectoralis and deltoid fascia with insertions on the 
mandible, the modiolus, and the lower-lip retractors. The platysma 
fibers then ascend into the lower cheek and blend into the super- 
ficial muscular aponeurotic system (SMAS) in that region. Although 
the definitive treatment is platysmaplasty, the neck bands can be 
mitigated with neurotoxin injection. The action of the platysma is 
to depress the skin of the lower face and the corners of the mouth. 
This muscle has motor innervation from the cervical branch of the 
facial nerve. 

Early platysma treatments with large doses of BON T-A showed 
good improvement of the neck banding but also produced signifi- 
cant complications such as dysphagia requiring nasogastric intuba- 
tion. Contemporary treatment is conservatively performed by 
injecting 2—4 units of Botox extremely superficially just under the 
dermis (or intradermally) every |.5—2 cm along the platysma band. 
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Fig. 9.69 Treating larger hypertrophic muscles such as the masseter will produce sustained atrophy and therefore have a slimming effect on the 
lower face, as well as unload the temporomandibular joint and related masticatory muscles. (A) Before and (B) after two masseter treatments 


during a year with atrophy of the muscles and slimming of the lower face. 





Fig. 9.70 (A) This 43-year-old female presented for treatment of bilateral masseter hypertrophy and was treated with 20 units of BONT-A on each 
side. (B) She presented | 0 days after injection with obvious undertreatment manifested by large asymmetric portions of active muscles on both 
sides. (C) She was retreated with another |5 units on each side and is shown 2 weeks after the second treatment. 





Fig. 9.71 (A) This patient has a severe bruxism habit and was treated with 25 units of BONT-A on each side. (B) The patient returned 6 weeks 
later with residual muscle activity and was treated with another |5 units on each side. 


As the band approaches the clavicle, it is very thin and may only 
require |—2 units, but as it approaches the mandibular border, it 
frequently thickens and requires a larger dose of 3—4 units (Fig. 
9./3). As the platysma is intimate to the neck skin, pinching the 
skin assists in superficial injection. The thicker bands can be injected 
without pinching (Fig. 9.74). Generally, dosage is limited to | 5—20 
units per side per treatment. Novice injectors should be conserva- 
tive in treating this area and begin with small-unit injections as a 
multi-treatment sculpting process. 
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Recent attention has been focused on treating the mandibular 
border in addition to the platysmal bands. This is done in an effort 
to reduce the traction (pulling down) of the cheek and jowl by the 
platysma to improve the definition of the mandibular border and 
improve the jowl and marionette lines. This is the same theory as 
the “Botox browlift” or turning up the corners of the mouth by 
treating the DAO. Again | feel that these balancing techniques have 
some merit but in actuality have a minor clinical effect. The Nefertiti 
lift is a technique that involves injecting 2—5 units of BoNT-A 





Y) 
© 
O 
+ 
= 
=) 
W 
O 
z 
Q 
= 
=) 
ov 
Zz 





Fig. 9.72 Platysmal banding is a hallmark of cervical aging. The anterior 
and posterior platysma band can be effectively reduced with small doses 
of BONT-A. 





73 Injecting platysmal bands with 2 units spaced | cm apart is 
very if ee in most patients at decreasing the banding. Additional units 
are required at the thickened platysma at the mandibular border and 

smaller doses are used at the inferior platysma, where the muscle thins 


out. 





Fig. 9.74 (A) Pinching the skin assists in targeting the thin mobile platysma. (B) Thicker bands are more stable and can be injected without 
grasping. 
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intradermally at four points under each mandibular border and at 
the junction where the posterior vertical band meets the mandible 
(Fig. 9.75). Precise injection is required to avoid unwanted injection 
that can affect perioral animation. As facelift surgery is one of my 
most common procedures, | rarely treat this area with neurotoxin 
but have numerous colleagues that routinely perform these injec- 
tions. Whereas a small change in the mandibular border may satisfy 
patients in a non-surgical practice, many patients demand a more 
dramatic and long-lasting result only obtainable with traditional face 
and necklift. All injectors should use what works well in their hands 
and produces repeatable outcomes without complications and 





Fig. 9.75 Injecting 2—5 units in four areas across the region where the 
platysma meets the mandible, and addressing the posterior platysmal 
band is proposed to reduce the depressor effects of the platysma. This 
decreases the pull on the cheek in an effort to increase definition of the 
mandibular border and improve the jowl and marionette lines. 


commensurate with their type of practice. What works well for 
one practice may not satisfy patients in another type of practice. 


Hyperhidrosis/Frey’s Syndrome 

The eccrine sweat glands are innervated by fibers from the sym- 
pathetic nervous system. Muscarinic receptors of the eccrine 
glands are activated by acetylcholine from post-ganglionic neurons, 
which stimulates the gland to produce sweat. The forehead, axillae, 
groin, palms of the hands, and soles of the feet have higher con- 
centrations of sweat glands, which produce perspiration for ther- 
moregulation. Although hyperhidrosis can occur from systemic 
causes such as nervous system pathology, most frequently it is 
classified as focal. Focal hyperhidrosis is generally bilaterally sym- 
metric and can be hereditary. Hyperhidrosis can occur spontane- 
ously or can be caused by stress, nervousness, increased ambient 
temperature, caffeine, spicy foods, or other stimulants. Excessive 
sweating can produce significant psychosocial problems and those 
affected may become withdrawn. Embarrassment in shaking hands 
or visible perspiration on the body face or clothes are some of the 
social problems. BoNT-A inhibits the release of acetylcholine from 
the cholinergic fibers of the sympathetic nervous system that 
innervate the eccrine sweat glands. Due to this, hyperhidrosis can 
be controlled with minimally invasive treatment instead of previous 
surgical options. Due to the involvement of ACh-mediated trans- 
mission, botulinum toxin can interrupt the process of inappropriate 
sweating. 

The first order of treatment is to attempt to precisely identify 
the involved areas. This can be conveniently performed by applying 
an iodine solution such as povidone (Betadine) over the suspected 
region and allowing it to dry. Common cornstarch is dusted over 
the region and the sweat moistens the dried Betadine, which reacts 
with the starch to produce a bluish-black color (Fig. 9.76). If the 
patient does not have a significant color reaction, areas of hair 
follicles are the best regions to treat. Hyperhidrosis patients are 
usually anxious and the regions of increased sweating are easy to 
identify. It is important to make sure the Betadine is thoroughly dry 
before applying the cornstarch. This test and subsequent injections 
can be performed on shaved or unshaven areas. 





Fig. 9.76 (A) The black/purple color of the sweat reacting with the starch/iodine application. (B) Injections being performed. Injections are placed 


at the junction of the dermis and subcutaneous tissue. 
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Fig. 9.77 BoNT-A\s injected in 2-unit aliquots across the palms at |.0—|.5 cm distances apart. Smaller doses may be used in the fingertips. The 
palms can be marked for symmetry of injection but most clinicians inject several units at |-cm intervals and smaller amounts in the fingertips. 


The treatment involves injecting an average of 50 units of 
BoNT-A into each axilla. To interface the sweat gland location, the 
neuromodulator is injected at the level of the deep dermis and 
subcutaneous tissue. No supplemental anesthesia Is required. 
Usually 2—3 units are injected | cm apart for about 20 injections 
as the 50 units are dispersed across the regions of highest activity. 
Follow-up injections may be required several weeks later. The 
effect will generally last up to 6 months. 

Palmar hyperhidrosis is treated similarly but is much more 
painful. A total of 50 units of BoNT-A is commonly used for each 
hand. Two unit injections are performed every |—I.5 cm and 
|- to 2-unit injections in the fingers and fingertips (Fig. 9.77). The 
injections should be at the level of the deep dermis and subcutane- 
ous tissue to avoid weakness from diffusion into the intrinsic 
muscles. 

Treatment of the forehead and scalp is becoming more popular 
to decrease excessive or exercise-induced sweating. In the fore- 
head, small amounts of toxin (O.5-unit aliquots) are injected across 
the regions of sweating. Some clinicians use smaller dilutions to 
simplify small-dose injections and limit diffusion. Care must be used 
not do produce unwanted brow ptosis. 


Frey's Syndrome 

The auriculotemporal branch of the mandibular nerve carries 
sympathetic fibers to the sweat glands of the scalp and parasym- 
pathetic fibers to the parotid gland. As a result of nerve injury and 
inappropriate regeneration, the fibers may switch courses and 
innervate the sweat glands of the skin resulting in gustatory sweat- 
ing, or sweating in the anticipation of eating, instead of the normal 
salivary response. Some patients wake up with facial sweating 
when dreaming about eating. It can be seen in patients who have 
had facial trauma or undergone endoscopic thoracic sympathec- 
tomy where part of the sympathetic trunk is cut or clamped to 





Fig. 9.78 This patient developed Frey’s syndrome after surgery and 
the starch/iodine test shows the reactive sweat gland regions to be 
injected. 


treat sweating of the hands or blushing. The subsequent regenera- 
tion or nerve sprouting leads to abnormal sweating and salivating. 
It can also include discharge from the nose when smelling certain 
food. 

A starch/iodine test is performed as described earlier. Once the 
offending region is identified, the involved skin can be treated with 
2-unit doses of BONT-A every centimeter in the affected area (Fig. 
9./8). Superficial injection should be used to avoid underlying 
muscular anatomy to prevent unwanted paralysis. 
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Mesobotox (Microdroplet BONT-A Treatment) 


Microdroplet intradermal botulinum toxin treatments utilize the 
anticholinergic properties of botulinum toxin to chemically down- 
regulate the output of the facial sebaceous and sweat glands. As 
the output of these glands is diminished, so, too, is the oiliness and 
shininess of the skin. Advocates of this treatment also claim that 
acne eruptions and pore size are reduced. Typical dilutions for this 
treatment are 8 units of BONT-A per | mL of saline, delivered in 
very superficial intradermal wheals of 0.05 cc spread evenly across 
the target areas (Fig. 9.79). At these concentrations, treatment of 
the forehead requires 0.7—| cc, as does each cheek. The nose 
and chin each require approximately 0.3—0.5 cc. It is important to 
deliver the doses very superficially, in low concentration and small 
boluses, to limit the anticholinergic effect to the dermal adnexa only 
and prevent any action on the underlying mimetic musculature. 

| have not yet seen any controlled scientific studies on this 
treatment and the treatment description is based upon the experi- 
ence of colleagues using this therapy. This is, however, a very 
interesting usage that hopefully will undergo scientific scrutiny. 








| Micro-dose injections of BoNT-A are being advocated by 
many clinicians as a way to reduce sweat, pore size, and oiliness of the 
skin, as well as to improve acne. 


Neurotoxins for Facial Pain TMD 
Treatment/Headache 


Since the first edition of this text, botulinum toxin A has received 
FDA approval for a myriad of applications from sphincter injections 
for the gastrointestinal and urinary systems, as well as for the 
treatment of migraine headaches. The future of neuromodulator 
treatment will probably unravel many systemic effects of the 
chemical that we don't truly appreciate or understand at this point. 
The Carruthers report that BoNT-A can provide blockade of 
unmyelinated C-fibers and partially myelinated A-delta fibers in the 
sensory nervous system, as well as blocking various inflammatory 
mediators from its effect on SNARE proteins. This opens doors 
for the treatment of chronic pain syndromes such as migraine 
headache, herpetic neuralgia, and other chronic afflictions. 

As eluded to in the section on masseter treatment, various 
myofascial pain syndromes exist that present with tender muscles 
and trigger points. Although this is far from an exact science, it Is 
well known that muscle pain and spasm can be improved by 
inactivating or stimulating trigger point regions. One of the most 
positive incidental findings associated with neurotoxin treatment 
has been the drug's effect on improving headaches and muscle 
pain. Although the exact mechanism of headache improvement 
remains unknown, neurotoxin Injection is a well-recognized and 
welcomed therapy for migraine and other types of headache. 
Onabotulinum toxin is the only preventive treatment approved by 
the FDA for adults with chronic migraine (215 headache days a 
month, each lasting 24 h). The protocol for use of Botox-A injec- 
tion is 31, 5-unit injections for a total of 155 units, covering seven 
injection sites in the upper face, back of the head, neck, and 
suprascapular regions (Fig. 9.80). Treatment intervals are typically 
repeated at 3 months. 

| have numerous patients who present for neurotoxin headache 
treatment and have no interest in the cosmetic role of the 





BoNT-A migraine injection protocol details 31 injections of 5-unit aliquots in seven areas. The temples are treated bilaterally. 
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injections. It is explained to all potential headache treatment 
patients that the injections cannot guarantee to Improve or cure 
their headaches. | have experienced enough positive results, 
however, to tell patients, in good faith, that the intensity and/or 
frequency of their headaches is likely to improve. My experience 
with migraine and other types of chronic headache has been very 
positive. Unlike cosmetic patients, who may wait weeks or months 
for retreatment after their neuromodulator wears off, the headache 
patients are at the doorstep of the office as soon as the effects of 
their injections are gone. The experience | can report is strictly 
anecdotal, but the neurotoxin treatment has stopped migraines in 
some patients, and in most others decreases frequency and/or 
intensity. In several patients, no positive effects were noticed. | 
further explain to these patients that my headache treatment 
includes total treatment of the glabella, frontalis, and lateral canthus, 
as well as selected Injections in the areas where the headaches 
begin, end, or cluster. The patient is told that this treatment is very 
similar to cosmetic treatment for wrinkles and in the best case 
scenario, they will have fewer headaches and fewer wrinkles, and 
in the worst case scenario, they will have fewer wrinkles. | never 
over-promise with pain or headache treatments. | use the same 
theory and techniques for MPD and TM] patients. Many patients 
do this treatment in a stepwise progression for economic reasons, 
although Insurance coverage is becoming more widespread. 

Researchers are also beginning randomized clinical trials with 
sphenopalatine ganglion blocks with BON T-A for cluster headaches. 
Due to the vast contribution to headache causes from the nervous 
and vascular systems, more and more research will undoubtedly 
be performed and in the future the cosmetic use of neuromodula- 
tors may play a minor role in their usage. 


Complications of Neurotoxin 
Treatment 


Complications from neurotoxins are temporary, but a patient with 
lip Incompetence or double vision for 3 months will be unhappy 
nonetheless. Many complications are actually sequelae, and all of 
this must be discussed with patients in the consent process. 

The main complication with cosmetic neurotoxin treatment is 
patient misunderstanding of what the expected effect will be. Many 
patients do not understand the difference between neurotoxins 
and fillers. It is not uncommon for some patients to complain that 
they still have a skin wrinkle after treatment. It is important to 
inform patients, prior to injecting, that rhytids that are etched into 
the dermis may be less noticeable but will not disappear. The next 
most common complaint is: “My Botox didnt work.” Again, this Is 
usually attributable to an improper preinjection consent process. 
Patients must understand that treatment may result in complete 
paralysis or merely lessening muscle movement. It is also known 
that botulinum toxin in the upper face is not as dramatic in men 
or patients older than 65. This can be dose dependent, operator 
induced, or a result of antibodies (the latter being rare). The 
consent must be clear that there Is no guarantee the treatment will 
be effective. For patients who do not respond to a given dose, 
additional neurotoxin may be administered. The other option, 
especially if antibody formation or resistance is suspected, is 


treatment with botulinum toxin B (rimabotulinumtoxinB) (Myobloc, 
Elan Pharmaceuticals, San Francisco, CA). 

The next most common scenario concerning patient dissatisfac- 
tion is: “My Botox only lasted 3 weeks!” Although the average 
upper facial treatment of 20-25 units will last the average patient 
90 days, this is extremely variable. Dilution, amount of units 
delivered, and operator error can also contribute, as well as indi- 
vidual metabolic differences between patients. | have personally 
injected many individuals with the same treatment and dose for 
glabellar, frontalis, and lateral canthal rhytids. | have consistently 
performed the same treatments in the same areas with the same 
dosages but from time to time notice differences in effect and 
longevity. Although these differences are most often insignificant, 
they do exist, and | explain this to patients who have similar 
experiences. 

Although it seems unnecessary to warn competent physicians 
not to purchase neurotoxins from questionable sources, many 
have fallen prey to penny-pinching. When purchasing neurotoxins, 
only official and documented vendors should be used. The science 
of neurotoxins is a very serious and potentially lethal business, and 
attempting to purchase from an alternative source in the name of 
cost savings can be disastrous for the surgeon and patient (Fig. 
e9.6). The purchase of “research-grade” neurotoxin almost cost 
several patients their lives and landed several physicians in jail and 
without a medical license. There are no bargains in the serious 
science of neurotoxins. It is illegal for practitioners to import drugs 
into the USA. “Botox” is available all over the Internet and is 
advertised as “Canadian” or from other reputable countries. What 
exactly these vials contain can be a mystery and can vary from 
water to Chinese neurotoxins. The labels, vials, and packaging 
appear legitimate (as does a fake Rolex). Allergan has taken many 
steps to validate legitimate products. These include serial numbers 
on the box and vial, and multiple holograms (Fig. e9./). 

Although not a complication, it is important to inform patients 
they may have skin wheals immediately post-injection. Size will 
vary depending on the Injector’s dilution, and they usually resolve 
within 10 min. For the uniformed first-time patient who may be 
on a lunch break, they may be unhappy they cannot go directly 
back to work (or play) due to skin wheals. This sequela is a good 
reason to use low-volume dilutions. Since the muscle target Is very 
superficial, it is not unusual to have wheals with a 2.5-mL dilution 
of a |00-unit vial (Fig. 9.81). 

Ecchymosis is probably the most common annoying complica- 
tion associated with neurotoxin injection (Fig. 9.82). Patients seek 
neuromodulator treatment to look better, and an obvious facial 
bruise that lasts for several weeks is problematic. Bruising will 
occasionally happen to the best injectors but “if you bruise em’, 
you lose em.” Close observation to surface vascularity, especially 
in the lateral canthal region, is requisite for prevention of ecchy- 
mosis. Wearing loupes may assist the injector. If a patient does 
bruise, it is recorded in the chart, and future treatments are per- 
formed very superficially. Controlling patient medications that affect 
platelet function is helpful, as is icing before and after treatment. 
Patients who are subject to repeated bruising may be treated 
preinjection with Amica montana. Although subjective, many injec- 
tors report ecchymosis prevention. 
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ee A Very Stable 
© Clostridium botulinum Toxin Type A 


1 Vial: 500 IU/Vial $1,250 
2 Vials: 500 1U/Vial $2,000 








* Each vial contains 5.0ng stabilized toxin; 500 IU (LD50 mouse units). 
* Following reconstitution, toxin remains stable for up to 4 weeks + 
in the refrigerator, or up to one year in the freezer. 


* All items are shipped UPS Next Day on ice. 


Fig. e9.6 Importing neurotoxin into the USA is illegal and puts the 
patients and injectors at risk. All legitimate products carry numerous 
protective identifications and all offices should be aware of this. 
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Fig. e9.7 Neuromodulator manufacturers go to great lengths with holograms and serial registration to guarantee authenticity and prevent bootleg 
product distribution. 
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Fig. 9.81 An intramuscular injection can be very superficial in the 
upper face and it is not unusual to see post-injection skin wheals with 
the standard 2.5-mL vial dilution. 


Using a vein-viewing device can show superficial and deeper 
veins, which assists the surgeon and also serves as positive market- 
ing as patients appreciate new technology to improve their treat- 
ment (see Fig. 9.10). 

The most feared complication of neurotoxin treatment is 
unwanted muscle paralysis. Neurotoxin diffusion to the levator 
palpebrae superioris can produce temporary but emotionally cata- 
strophic upper-lid ptosis (Figs. 9.83, 9.84). This complication is best 
avoided by adhering to the rule of injecting no closer than 10 mm 
from the orbit (see Fig. 9. |2). If upper-lid ptosis does occur, some 
temporary resolution can be obtained by using an alpha-adrenergic 
agonist medication (lopidine, apraclonidine hydrochloride), to 
stimulate Mueller’s muscle (Fig. 9.85). This muscle has autonomic 
innervations and is responsible for several millimeters of lid opening. 
Several drops are placed in the eye, and the effects of the medica- 
tion last under an hour; it can be used prior to social situations. 
Neo-synephrine 2.5% can also be used. Fortunately, the ptosis 





Fig. 9.82 Bruising is a complication of neuromodulators that can have a negative marketing effect on a surgeon. Care and gentle injection is 


required in all areas, especially the lateral canthal regions. 





Fig. 9.83 A patient |10 days after injection of her glabella with levator 
weakness. Her function returned to normal after several weeks. 
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Fig. 9.84 This patient was treated 9 weeks earlier for blepharospasm 
at another office and sustained total loss of lid opening. This was 
resistant to lopidine and neo-synephrine and took almost 3 months to 
return to function. 


usually resolves spontaneously and does not last as long as the 
intended glabellar treatment. Besides lid ptosis, extraocular muscle 
dysfunction and diplopia have occurred from diffusion to the 
extraocular musculature. 

A common “complication” of neuromodulator injection is 
uneven function of the frontalis and brow. This is called the 
“Mephistopheles” after the Faust character, or “Spock brow” for 
the “V"-shaped brows of Mr. Spock, in the TV series Star Trek. This 
is produced by deactivation of the central frontalis with incomplete 
treatment of the lateral frontalis region. When the patient raises 
their brows, the lateral brow elevates and the medial brow does 
not (Fig. 9.86). This is easily treated by injecting a few units of 
neurotoxin at the active lateral brow on the affected side(s) (Fig. 
9.87). When treating the frontalis, it is important to inject the 
muscle all the way to the hairline or the patient can be left with 
residual horizontal wrinkling that requires touchup (Fig. 9.88). 





Fig. 9.85 (A) A patient 10 days after BoNT-A injection with obvious 
levator palpebrae superioris weakness. (B) The same patient 30 min 
after topical lopidine application. 


Many doctors have thousands or tens of thousands of dollars of 
neuromodulator inventory in their office at any given time. Xeomin 
does not require refrigeration but Botox and Dysport do. In the 
event of a power failure (1 have had it happen from tornado, 
hurricane, earthquake, and ice storm), this product may sit in a hot 
refrigerator for an entire weekend. There is no official way to test 
the product for spoilage and insurance does not cover this loss. 
Prudent surgeons or staff will either have an alarm for temperature 
or power failure, or designate a person to retrieve the neuro- 
modulators in the case of refrigeration failure (Fig. e9.8). 

Affordable remote monitoring systems have become available 
to interface with smartphones, tablets, and computers. The 
LaCrosse Mobile Alert System (lacrossealertsmobile.com) costs 
approximately $70 and installs without tools in minutes (at time of 
writing). The sensor goes inside the refrigerator and the gateway 
plugs into any common Internet modem and easily sets up in 


minutes (Fig. e9.9). The sensor measures ambient room tempera- 


ture, probe temperature in the refrigerator or freezer, and humid- 


ity, and this data is available continually (Fig. e9.10). The user sets 


alarm parameters (usually between 34—25 degrees Fahrenheit) and 
if these settings are exceeded, text messages and e-mails are 


immediately sent (Fig. e9.! 1). In the case of loss of power or (4) 


Internet, a message Is sent that the unit has not registered in the 
allotted time period. As a refrigerator that loses power basically 
turns into an incubator, this simple, inexpensive system can save 
an office thousands of dollars in perishable neuromodulator 
inventory. 


Conclusion 


Neuromodulators are one of the most exciting and useful cosmetic 
treatments of the 2|st century. Although a multitude of cosmetic 
and functional uses for neurotoxins exists, we are just scratching 
the surface of their potential. Numerous indications have been 
FDA-approved since the first edition of this text and are likely to 
increase by the next version. As we understand more and more 
about this exciting science, we will surely capitalize on a new 
horizon of positive effects as well as new classes and preparations 
of the drug. 

A huge drawback is the inability to reverse unwanted paralysis. 
Although pyridostigmine is said to have some benefit, no true 
reversal agent exists. Progress in this area would make the use of 





Fig. 9.86 A patient (A) before and (B) after frontalis treatment with asymmetric brow elevation. 
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Fig. e9.9 A simple, inexpensive, and dependable remote temperature- 
monitoring system can save thousands of dollars in lost inventory in the 
case of power failure. 





Fig. e9.8 In a single year, our office experienced four power outages 
that could have ruined several hundreds of thousands of dollars of 
neuromodulators. Having a power backup source or retrieving the 
product to relocate is essential. 
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Fig. e9.10 The data from the monitoring system will show on any 
digital device in numerous formats. 
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Fig. e9.1 1 E-mails and text messages are sent to the user when temperature settings are exceeded. 
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Fig. 9.87 Injection points for 2.5 units of BONT-A to correct 


asymmetric brow elevation. 


neurotoxins for cosmetic enhancement even more safe and 


predictable. 


Videos 


Botox marking and three areas 





Fig. 9.88 When treating the frontalis, it is important to inject the 


muscle all the way to the hairline or the patient can be left with residual 
horizontal wrinkling that requires touchup. 


Botox to gummy smile 
Botox to lipstick lines 


Botox touchup for “Spock brow” 

Dysport marking and three areas of injection 
Dysport injection to masseter muscles 
Reconstitution of Botox, Xeomin, and Dysport 


Botox to DAO, mentalis, platysma, and upper face 
Botox to glabella, bunny lines, and lateral canthus 
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Injectable Fillers 


Lip Augmentation, Lip Reduction, and Lip Lift 


When | began performing cosmetic surgery in the 1990s the word 
“injectables” was not common parlance. Most practices were surgi- 
cal and the only Food and Drug Administration (FDA)-accepted 
fillers were Zyderm and Zyplast. These were bovine collagen and 
patients would come in for an allergy test and a month later present 
for their filler injection. Certainly not an impulsive treatment! There 
was also a lack of longevity, as these fillers only seemed to last for 
several months. In 1995, it seemed quite unlikely that within a 
decade, injectable treatments would be a large part of my practice 
and the most popular cosmetic treatment in the world. 

Although countries outside the USA had been using scores 
of various filler materials for years, the technology was slow to 
come to our shores. The FDA approval of Restylane in 2003 
(www.gladerma.com) and Juvederm in 2005 (www.allergan.com), 
ushered in a new breed of cosmetic filler treatments. These new 
fillers were non-animal, stabilized hyaluronic acid (HA), without 
allergic reaction and cross-linked for longevity. Hyaluronic acid (a 
glycosaminoglycan) is a naturally occurring, highly hydrophilic 
polysaccharide found in all living cells; it attracts and binds 
more than 1000 times its weight in water and is chemically, physi- 
cally, and biologically similar in all species, which negates allergy 
testing. Equally important is the fact that HA is reversible with 
hyaluronidase. 

Natural hyaluronic acid is enzymatically degraded in 24 h and 
metabolized in the liver into byproducts: water and carbon dioxide. 
In the skin, HA is broken down by hyaluronidase and by free radi- 
cals. Proprietary cross-linking of these products makes them 
resistant to breakdown, thus producing longevity of the filler. The 
various methods of cross-linking also give the specific filler qualities 
such as stiffness. 

These drugs (actually not classified as drugs, but approved by 
the FDA as medical devices) have changed the landscape of non- 
surgical, minimally invasive treatments. Once patients saw how 
easy and effective fillers and neurotoxins were, they became 
extremely receptive to other nonsurgical procedures and this 
boom became so popular that it is a requisite of all cosmetic 
practices. 


Joe Niamtu, II 


Since almost 80% of all fillers injected in the world are HA-based, 
most of this chapter will focus on these products. Having said that, 
the basic technique for all fillers is similar but dependent on the 
type of filler and the anatomic region being treated. For the sake 
of completeness, other types of fillers are also discussed here. 

At the time of writing, the most popular hyaluronic fillers include: 

Galderma products (www.galderma.com) 

@ Restylane 
@ Restylane Lyft (formerly Perlane) 
@ Restylane Silk 

Allergan products (www.allergan.com) 
@ Juvederm Ultra 
@ Juvederm Ultra Plus 
@ Juvederm Voluma 
@ Juvederm Volbella 

Merz Aesthetics product (www.merz.com) 
© Belotero 

All these products began with the generalization of “dermal 
fillers” and remain so in common parlance, although the injection 
target for each product may be different. For instance, Restylane 
Silk is injected in the superficial dermis, whereas Juvederm Voluma 
is injected in the subcutaneous tissues. Since each product has 
particle size or gel characteristics that are different, how and where 
they are placed is critical to their proper use, effect, and longevity. 

Hyaluronic acid fillers can be mono- or biphasic. Monophasic 
fillers (Juvederm line of fillers) consist of a cohesive gel instead of 
hyaluronic acid particles, while biphasic fillers (Restylane line of 
fillers) consist of various sized hyaluronic acid particles. This is 
performed in the manufacturing process where the HA is passed 
through different sized screens to produce small or large particles. 
Each company promotes their gel or particle composition as the 
best and, as expected, marketing and profit enter the picture. In 
reality, all the aforementioned fillers are safe and effective. A given 
surgeon or patient may have better experience with one brand or 
type over another, but they have all been interchangeable in my 
experience when comparing the same properties or composition 
with brand (Fig. e 10.1). 
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Fig. el0.1 Numerous fillers are available for specific applications and 
tissue targets. 
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Non-Hyaluronic Acid Fillers 


Popular non-hyaluronic FDA-approved fillers include: 

@ Radiesse (www.merz.com), an injectable filler that consists of 
hydroxyapatite microspheres in a soluble gel vehicle. It is 
resorbed over a | 2-month period. 

@ Sculptra (www.galderma.com), an injectable implant that 
contains microparticles of poly-L-lactic acid, a biocompatible, 
biodegradable, synthetic polymer from the alpha hydroxy 
acid family. Sculptra is reconstituted prior to use by the 
addition of sterile water. The mechanism of Sculptra is 
different from other fillers, in that the response is not 
immediate, but rather the poly-L-lactic acid particles 
serve to Initiate an inflammatory reaction and induce the 
production of collagen in the area. The company states 
that the effects may last up to 2 years but results are 
variable. 


Permanent Injectable Fillers 


@ Silikon 1000 injectable silicone oil is a filler of historic 
significance that has been both praised and scorned over the 
past 50 years and will be discussed separately in this chapter. 
Silikon 1000 (which is FDA approved for retinal detachment) 
is injected in small aliquots and as an inflammatory response, 
is walled off by collagen to contain and enhance the filling. 
The results are permanent. 

@ Bellafill (sunevamedical.com) is designed with dual action to 
correct facial wrinkles: 20% precision-filtered microspheres 
made from polymethylmethacrylate (PMMA) and 80% 
purified bovine collagen. Aesthetic results are visible 
immediately after injection. PMMA is not taken up by 
scavenger cells (macrophages) and cannot be degraded by 
enzymes. Thus, the microspheres will remain intact beneath 
the creases, providing a permanent structure to support the 
wrinkle and prevent further wrinkling. As with all products 
using bovine collagen, a skin sensitivity test must be 
performed prior to use. 

@ Autologous fat is a “natural” filler and technique and is 
discussed later in this chapter. 

The hyaluronic acid fillers are reversible and this is a tremendous 
insurance policy for both patients and surgeons, as a poor result, 
overfill, or change of heart can be dealt with overnight. 

The above list of fillers has changed from the first edition of this 
text and will certainly change with upcoming editions, as this is a 
popular and exponentially expanding market. There are several 
other HA fillers that occupy a very small niche in the marketplace 
and are not discussed here. 


Anatomic Considerations 
of Injectable Fillers 


Over the past decade, the average cosmetic facial surgery practice 
has embraced the art and science of facial fillers. Whereas early 
filler use was two-dimensional to treat individual lines and wrinkles, 
contemporary filler use is three-dimensional with larger volumes 
being injected to enhance volume in much larger cosmetic units. 
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Some 20 years ago, 0.5 mL of a collagen filler may have been used 
in a single wrinkle, whereas today it is not uncommon to inject 
6 mL of hyaluronic acid filler in the midface. “Filler facelifts” (although 
| personally don't like that nomenclature) may use |5 syringes to 
volumize the entire face. 

With a long-standing appreciation for volume loss in relation to 
facial aging and the advancement of filler science, the contemporary 
cosmetic facial surgeon has new tools to perform minimally invasive 
facial rejuvenation. Volume loss is one of the prime factors that 
cause an aged look. Today's cosmetic surgery patients are extremely 
savvy on the pros and cons of specific procedures. They want to 
look younger, not just tighter. The past emphasis from surgeons 
was to look tighter, and little attention was paid to volume restora- 
tion. With the new era of cosmetic sophistication, fillers (and facial 
implants) serve as the icing on the cosmetic cake. For younger 
patients, fillers can serve as a sole procedure to disguise aging. For 
older patients, they can be used with other rejuvenative procedures 
to refine the treatment results. 

It is far more important how the filler is used than which filler is 
used. A competent injector can achieve aesthetic results from any 
filler if he or she knows how to use it and where to put it. Con- 
versely, an inexperienced injector can use a premium filler and get 
poor results. The key to success with all fillers is correct placement 
in the skin and deeper tissues, and various anatomic sites have 
specific injection techniques. For optimum results, safety, and 
longevity the clinician needs to use the “right” filler in the “right” 
place on the “right patients.” 

Most fillers are specifically designed to be placed at a certain 
level. The exact level of filler placement is a debatable subject. 
Many fillers say their intended target is the “dermis,” and some 
injectors describe injecting in the mid- or deep dermis. Biopsies of 
“dermal” fillers actually show filler in various positions throughout 
the dermis and subcutaneous tissue, so It is technically impossible 
to say a filler is monoplanar. The filler needs to be placed where 
its most optimum action can be exerted, including the dermis and 
subcutaneous planes, and sometimes on the periosteum. There is 
no doubt that this varies from patient to patient and is affected by 
skin thickness, region to be injected, amount of aging, and the 
specific filler composition. There are some general rules that make 
sense and can serve as guidelines to tissue placement. The less 
viscous gel fillers or those with smaller particle sizes are intended 
for more superficial dermal placement. The medium-particle fillers 
are meant for the mid-dermis, and the more robust or particulate 
fillers are intended for deep dermal or subcutaneous placement. 
Again, an experienced injector can push these boundaries. Placing 
viscous or particulate filler too superficially may produce contour 
irregularities or be visible through the tissue. Conversely, placing a 
small-particle filler in the deep tissue planes can result in premature 
resorption. 


G Prime 


Rheology is the study of the flow of matter and G prime is a 
common measurement. To determine G prime, the filler is placed 
between two plates, which are then subjected to a lateral force. 
The measurement of this resistance to deformation is calculated as 
G prime. G prime is elastic modulus of the filler or the stiffness. 





Radiesse 349,830 1,407 
Radiesse w/lido We 429 
Perlane 124,950 541 
Restylane 119,180 53 
Juvederm Voluma 62,902 274 
Juvederm Ultra Plus 17,699 79 
Juvederm Ultra oun 28 


To the clinician this translates as viscosity and the lower G prime 
fillers are less viscous and placed more superficially, while the larger 
G prime fillers are more viscous and placed deeper in the tissues. 
Low G prime fillers are used for fine lines and wrinkles and high 
G prime fillers are used for lifting and support such as cheek filling 
(lable 10.1). The degree of cross-linking affects the gel hardness 
(G prime). Although higher G prime is frequently associated with 
greater ability to lift, some researchers say that this may be true in 
vitro but not in vivo. 

The prime statement, “The key to success is placing the ‘right’ 
filler in the ‘right’ place in the ‘right’ patient” is often referred to in 
this chapter as it Is so important. This means picking the correct 
product for the task at hand and then placing it in the proper 
anatomic plane(s). 

Although these fillers as a group are referred to as “dermal” 
fillers, a common mistake of the novice injector is to place HA gel 
fillers too deeply or too superficially. This can produce inadequate 
augmentation and it dissolves faster. There is a “sweet spot” on the 
skin where the placement of filler produces controlled augmenta- 
tion, and that differs from patient to patient. Experienced injectors 
know where to put the filler for maximum result, and this is a 
learned skill guided more by feel and visual result than by science. 
Placing fillers such as silicone, Radiesse, fat, and Sculptra or Voluma 
in the superficial dermis can produce contour irregularities. Placing 
fillers such as Restylane, Juvederm Ultra or Belotero in the subcu- 
taneous tissues Is a less judicious choice than their more robust 
larger-particle or thicker-gel counterparts. 

Although confusing, the tenet of intradermal placement is a 
good starting place for the novice injector. Injecting in the dermis 
is an appreciated tactile situation with contributions from the pres- 
sure of the needle entry and advancement and the syringe pres- 
sure. Again, experienced injectors can sense the correct plane. A 
pearl for novice injectors as to when the needle is in the dermis 
is observing the needle bevel upon skin entry. When the bevel of 
the average Injection needle enters the skin and cannot be seen, 
this is an approximate indication that the tip is in the dermal plane. 
All injectors must be aware of the intended tissue plane target for 
various fillers (Fig. 10.1). Experienced injectors will frequently layer 
fillers in different tissue planes to achieve results and sometimes 
use different fillers for the same injection. These anatomic tissue 
targets are discussed in detail throughout this chapter. 


Thicker: less spread More lift: firmer 


Thinner: more spread Less lift: softer 





Fig. 10.1 Each filler product has specific properties and is intended for 
precise tissue targets. Some fillers are intended for superficial dermal 
injection (A), while others are intended for mid-dermal (B), deep 
dermal (C), or at the level of bone (D) on periosteum. 


Injectable Fillers: Treatment 
Considerations 


“Doctor, how long will my filler last?” This is a question asked by 
many patients and is not an easy one to answer. Although compa- 
nies quote optimistic lengths of filler longevity, much variability 
exists. It depends upon the type of filler, the patient's metabolism, 
the area of the face where the filler is placed, and other variables. 
As a general rule, fillers placed in areas of extreme motion such as 
the lips, will not last as long as fillers placed in a more immobile 
area such as the zygoma. 

| never guarantee longevity, as there are too many variables and 
| tell patients that most HA fillers will hopefully maintain a result 
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lasting from 6 to 12 months. Silicone may last forever; Radiesse 
may last |.5 years; and Voluma may last up to 2 years. | have had 
patients claim that their filler only lasted 2 weeks and others say it 
lasted 4 years. Although the industry is pushing permanent fillers, 
it must be remembered that permanent fillers can cause permanent 
complications! In the case where the filler is not to the patient's or 
surgeon's liking, reversal is a welcome option and Is discussed later 
in this chapter. 

Due to the growing plethora of fillers, a contemporary practice 
must stock all the common fillers and in essence be a “filler bar- 


= (4) tender” (Fig. e!0.1). All injectors have their favorites, but various 
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patients choose various products based upon their experience, the 
desire to try something new, and in response to the topical litera- 
ture, websites, and magazine ads. Another factor that drives patient 
choice are discounts offered at times by various companies and 
their “loyalty programs,” where patients receive points or credits 
similar to frequent flier miles. Finally, high-volume injectors receive 
discounts on how much filler they order. 


Patient Selection 


The rate of advancement of filler technology has proved to be 
confusing for patients (and some doctors) so it is imperative to 
“choose the right patient” for a given application. Many patients do 
not understand the difference between fillers and neuromodula- 
tors (neurotoxins), so education and comprehension are the two 
prime factors. Although fillers have broad aesthetic applications, 
they are not miracle treatments. Many patients present with 
abundant and severe wrinkling that would better be treated with 
skin resurfacing or facelift. Although these patients may be tempo- 
rarily improved with $4000-5000 worth of filler, it is not in their 
best interest in the long run. Some patients may not desire surgery 
or not care about the filler expense, but acting in the patient's best 
interest is always the first rule of medicine. 

In theory, fillers can be injected anywhere on the body; however, 
blindness, stroke, and severe tissue loss and disfigurement is 
becoming more common with the increased use of fillers. The 
main consideration is to accurately explain what can be realistically 
expected as a treatment result. Showing patients a series of before 
and after images for specific anatomic areas is one way to provide 
a reasonable expectation. In addition, the injection of fillers should 
not be presented as a one-time procedure but as a sculpting 
treatment sequence to approach a result. This is especially true for 
HA fillers because their hydrophilic properties can cause immediate 
swelling in the lips, which makes judging the endpoint and sym- 
metry difficult. One huge advantage of HA fillers is that there Is no 
need to over-correct as with older fillers that resorbed quickly. It 
is also very helpful to have the patient return 2 weeks after injection 
to review the result. Any areas of underfill or asymmetry can be 
corrected and post-injection images can be taken for marketing 
and education. The novice injector should begin with “appetizer- 
sized” portions of filler and remember that there is nothing wrong 
with a treatment requiring multiple visits to achieve optimum 
results. Having patients return can be very helpful as | see patients 
who are happy, but | may also see deficiencies. Also, from time to 
time the Inverse occurs where the patient is not happy but the 
result is adequate. Discussing all possibilities before injection is 
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imperative as is having the proper informed consent. This is 
especially true with older females who may expect unrealistic 
results from treatment to lips or wrinkles. The best candidates for 
novice injectors are younger patients with small deficiencies. 


Informed Consent Process 


The communication that occurs before filler injection can be para- 
mount to a success or failure in the eyes of the patient and or the 
law. This is the time to detail many other critical issues, including 
expected longevity, what the filler will or will not do, who will be 
responsible for the cost of revision filler, and how much filler needs 
to be used. Many “para filler” problems can be easily resolved by 
showing the patient their signed consent if post-injection problems 
arise. My consent is a dynamic instrument. | add to it regularly to 
preempt potential problems that may arise or new problems not 
on the current consent. Consents should be accurate and include 
extremely rare but possible problems such as blindness and tissue 
loss. “Better to have and not need than to need and not have.” 
Preinjection photography is also invaluable for situations where the 
surgeon Is blamed for an existing preinjection problem. These 
photographs not only serve to assist in adverse situations, they 
serve as a teaching and learning tool for the surgeon and are 
invaluable for marketing. 

The question of how much filler to use is always part of the 
preinjection discussion. Due to the high cost of a syringe of filler, 
many new filler patients desire to test the waters by purchasing a 
single syringe. For the nasolabial folds in adult patients, | almost 
never use only a single syringe. The problem is that a single syringe 
is usually insufficient to augment bilateral nasolabial folds in the 
older patient. The average adult could tolerate three to four 
syringes and would have better results if finance was not an issue. 
Attempting this to save money will usually produce an unhappy 
patient, because the result is minor and the patient can spend $600 
and see no results. This can reflect on the expertise and reputation 
of the surgeon. When adults in the late fourth decade and beyond 
present for nasolabial fold or oral commissure treatment and 
request a single syringe, | explain the drawback to them and ask 
them to save their funds until they can afford the proper amount, 
which Is usually at least two syringes. 

It is Important to advise patients to not expect their nasolabial 
folds or wrinkles to be eradicated; they will be improved, but not 
gone. | explain that the nasolabial fold is a valley, and the filler will 
make it shallower, not eliminate it. | also explain that although the 
nasolabial fold (or other wrinkles) may look much better in repose, 
they will still show upon smiling and animation. This is important 
because some patients will return after injection and complain that 
when they smile, they still see their wrinkles or folds. When 
treating the lips, a single syringe may be split between the lips of 
younger patients, but older patients, especially those with lipstick 
lines and perioral wrinkles, can take several syringes. 

To give the patient an idea of the anticipated result, | use the 
following method to demonstrate an approximate goal of nasolabial 
and lip injections. For the nasolabial folds (NLF), | place my index 
finger lateral to the patient's nasolabial fold and gently push in on 
the skin. This elevates the nasolabial fold, simulating an augmenta- 
tion (Fig. 10.2). | let them know that the fold will improve but not 
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Fig. 10.2 Placing the index finger lateral and parallel to the nasolabial fold (NLF) and gently pushing the skin will elevate the NLF and serve as a 


prediction for treatment. 





Fig. 10.3 Predicting lip filler result in younger patients can be performed by placing two fingers on the lips and rolling them outwards to expose 


more vermilion. 


disappear. For the lips, | take both gloved index fingers and roll the 
upper lip up and the lower lip down. This allows increased ver- 
milion show, similar to injecting filler, to Increase pout and volume 
(Fig. 10.3). 


Injection Techniques 


Having taught hundreds of injectors over the years, | open my 
lectures in jest by saying that if you can decorate a cake or caulk a 
bathtub, you can become proficient in filler techniques. There is 
actually some truth in this, since there is a distinct similarity of 
injection pressure and continual movement with the cake and caulk 
examples. Push the plunger too hard or fail to maintain a continu- 
ous motion, and you will get blobs instead of controlled lines. It is 
this combination of tactile pressure sensation and motion the 
novice injector needs to develop. 


Diagnostic Decisions and Patient Expectations 
Although it sounds painfully simple, the surgeon has to: 

@ Ask the patient what changes they desire 

@ Make an accurate diagnosis of the problems that exist 

@ Decide how to treat the situation 


@ Decide how much filler may be required to properly treat 
the situation 
@ Confirm the patient’s treatment budget. 

Patient input is extremely valuable. There have been times 
when | was about to augment the upper nasolabial fold, and the 
patient was not bothered by this region but expected lower fold 
augmentation. The price of the treatment and the expected 
outcome warrant careful preinjection conversation. The first step 
in this communication is to hand the patient a mirror and ask them 
What bothers them and where. The areas are then marked with 
a soft Kohl eyeliner pencil. This is an invaluable marker, as it Is like 
a grease pencil and marks very easily. It also is extremely easy to 
remove and can simply be rubbed off with the fingers or gauze. | 
have never had a tattooing problem when injecting around these 
marks. If the patient disagrees with the markings, then further 
communication is necessary. 

The next thing the surgeon and patient must address is the 
specifics of treatment. When a patient presents for “lip filler,” the 
description is ambiguous. A younger patient may need a small 
touchup (air in the tires), whereas an older patient may need 
volume, outline, lipstick lines, and oral commissures treated. The 
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treatment, expense and recovery will be very different in each of 
these cases. Many patients rely on the surgeon to decide what 
the problem and treatment will be. Astute surgeons will always 
make the patient take some responsibility for their diagnosis and 
treatment: 

| begin conservatively with patients who have never had fillers 
and tell them before injecting them that when we are done, their 
lips or folds are going to look overdone due to the local anesthesia, 
the filler, and edema, and will settle in usually by the following day. 
| further explain that very infrequently, a patient may have unusual 
swelling that could last for days. Finally, | explain that bruising is very 
hard to predict; most lip filler patients do not bruise, but some will 
bruise significantly. | make sure they do not have important social 
or work plans in the following several days. It is not unusual for 
patients to desire filler before some event such as a wedding or 
reunion, and this is a slippery slope in terms of them possibly 
looking worse (edema and ecchymosis) instead of better. Last 
minute filler injections before an important function should be 
discouraged and rescheduled. 

Prior to injection, the intended areas of injection are prepped 
with an alcohol pad or suitable surgical prep and all makeup 
removed. Makeup particles that become embedded with injection 
can produce inflammation or irritation. 


Anesthetic Considerations 


Pain control is of utmost importance. Patient comfort and easing 
apprehension should be kept in mind throughout the entire pro- 
cedure, similar to the painless dentistry model. | see numerous 
patients who were treated elsewhere, had a painful injection 
experience, and switched offices because of their friends’ com- 
ments about how our procedures did not hurt. Never underesti- 
mate the power of marketing from painless treatment. Although 
most contemporary fillers contain lidocaine, | still use topical and 
local anesthetic injections on all patients. Undoubtedly, anesthesia 
care takes time and lengthens filler procedures, but this extra time 
spent will come back to the surgeon many times over in happy, 
pain-free patients and referrals. | have taken many patients from 
other offices that did not practice adequate pain control. In addi- 
tion, a compassionate staff member that holds the patient's hand 
or touches the patient in a comforting manner and voice also 
relaxes anxiety. 

For lip augmentation, topical anesthesia is applied to the external 
and internal lip and sulcus and on the skin if wrinkles or folds are 
to be treated. A “BLT” preparation (20% benzocaine, 6% lido- 
caine, and 4% tetracaine) can be used as can ordinary topical 
dental preparations. The topical is left in place for at least 5 min. 
The patient is then allowed to rinse their mouth, as the anesthetic 
stimulates saliva and will cause numbness in the pharynx, which is 
disconcerting for some patients (Fig. | 0.4). 

| have heard numerous high profile doctors say that “their 
patients don't need supplemental anesthesia.” If that is true it is 
because the patient doesn't know better. Although some surgeons 
employ local anesthetic blocks, | do not use them, because they 
are more difficult and less dependable than infiltration techniques 
and numb large areas of the face for hours. Using an infiltration | 
refer to as the “mini block” technique, a series of injections is 
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Fig. 10.4 For lip injections, topical anesthesia is applied 5 min before 
the procedure on the outer and inner lip and sulcus. 


performed across the upper and/or lower sulcus. A |-mL syringe 
with a 33-gauge needle is used with 2% lidocaine and | : 100,000 
epinephrine. The epinephrine can be omitted to reduce the lon- 
gevity of the anesthesia. Lidocaine in Q.2-mL aliquots is injected 
just above the upper sulcus (Fig. 10.5) and just below the lower 
sulcus (Fig. 10.6). This is generally performed in four to five areas 
from the canine tooth on one side to the canine tooth on the other 
side. The patient is then allowed 5 min for the anesthetic to take 
action. The local anesthetic will affect lip animation and this is 
another important reason for marking the patient prior to local 
anesthesia so landmarks are not lost or distorted. In addition, some 
of the wrinkles that existed with animation may not be visible if the 
lip is not moving normally. 


Lip-Enhancement Techniques 


Treating young patients without significant photodamage is usually 
straightforward. They may simply need a small amount of volume 
to plump up the lips or some basic vermilion outline for definition. 
Treating the senescent lip, on the other hand, can be very chal- 
lenging. The youthful lip is shorter, curvaceous, defined, and 
volumized (Fig. !0.7A). The aging lip lengthens for numerous 
reasons, including volume loss from skin, muscle, minor salivary 





Fig. 10.5 Injection just above the maxillary sulcus for lip anesthesia. Approximately five injections of 0.1 mL of lidocaine is injected from the cuspid 


tooth on one side to the cuspid tooth on the other side. 





Fig. 10.6 Injection just below the mandibular sulcus for lip anesthesia. Approximately five injections of O. | mL of lidocaine is injected from the 


cuspid tooth on one side to the cuspid tooth on the other side. 





Fig. 10.7 (A) The normal anatomy of a youthful lip and (B) an older patient. Youthful lips are volumized, curvaceous, pouty, and project. Senescent 


lips are longer, flat, thin, and without curvature. 


gland and fat changes (Fig. |0.7B). Loss of tooth structure (attrition) 
also contributes to postural differences of the lips. 

A successful injector is a student of lip form and function and 
needs to be cognizant of the differences between youthful and 
senescent lips. In youth, the upper lip constitutes about one-third 
of the total lip volume, and the lower lip constitutes about two- 
thirds of the mass. This applies to the “golden ratio” of |: 1.61 for 


the upper and lower lip, respectively. This varies among patients 
and ethnicity (Fig. 10.8). The youthful perioral region is defined by 
numerous anatomic components that undergo changes with aging. 
The astute injector is aware of normal lip volume, outline, philtrum, 
and philtral columns (Fig. | 0.9). 

As with many other body parts, some patients exhibit outstand- 
ingly aesthetic lips. These patients may exhibit three distinct 
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Fig. 10.8 In young Caucasian patients the upper lip is one-third of the 
total lip volume and the lower lip is two-thirds of the total. This also 
applies to the golden ratio of |: 1.61. 


Fig. 10.9 Understanding normal youthful anatomy is critical to aesthetic 
lip treatment. A, Cupid’s bow (or light reflex at the vermilion/cutaneous 

junction); B, the philtrum; C, the philtral column(s); D, the parenchyma 

or volume of the lip; and E, the lower lip vermilion/cutaneous margin. 





Fig. 10.10 (A) Linear threading and (B) serial puncture in the lower lip. 


prominences or tubercles in the upper lip and two in the lower 
lip. On the upper lip, one “pillow” lies centrally and one is present 
on each lateral region. On the lower lip, the two prominent 
tubercles lie on each side of the midline. Some injectors strive to 
duplicate these prominent regions. My experience Is that this looks 
good on some patients, but most patients feel that the discontinu- 
ous tubercles look less aesthetic than simply having full, contiguous 
lips. 

Every practitioner has his or her specific filler injection tech- 
niques. The two most popular are linear threading and serial 
puncture (Fig. | 0.10). Linear threading involves inserting the needle 
and injecting the filler in a straight line while continuously moving 
in a backward direction. This process would be analogous to 
placing a line of toothpaste on one’s toothbrush, laying down a 
seam of calking, or decorating a cake. Although | personally inject 
while withdrawing, other injectors advocate injecting antegrade to 
push structures out of the way. | feel that the latter can be more 
prone to vascular injection. The other injection method is known 
as the serial puncture technique. This involves placing small boluses 
of filler with multiple punctures along the lip or wrinkle. In reality, 
many instances call for a combination of both techniques. 
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Most injection techniques use a combination of both methods of filling. 


Lip Outline 


Each patient is evaluated for specific areas of filler enhancement. 
Some patients (young and old) lack the specific outline of a “Cupid's 
bow” or “white roll.” The Cupid's bow of the upper lip is a lazy- 
“M” shape, and the corresponding vermilion/cutaneous border 
(VCB) of the lower lip is curvilinear. In patients with well-defined 
lip borders, a pleasing light reflex is visible and contributes to 
maximum aesthetics. Ifa patient has adequate lip volume, they may 
only need border outline, but some patients need both volume 
and outline as well as vertical rhytid injection. 

It Is Important to inject patients in an upright position; gravity 
will distort a supine patient’s normal anatomy (Fig. 10.1 1A). In 
addition, many doctors only inject from one side of the chair and 
this can lead to unrealized asymmetries. It is important to rotate 
around the patient and inject each side independently for the most 
accurate results (Fig. 10.1 IB). 

While performing any injection of any product in or around the 
face, the injector should have expertise on vascular anatomy and 
injection techniques. As stated earlier, intravascular injection can 
and has caused blindness, stroke, and severe tissue loss. 


Fig. 10.11 (A) It is important to inject patients in as 
upright a position as possible as the supine position 
will distort anatomy and produce inaccurate results. 
(B) Improved accuracy by changing position during 
injections, so the surgeon is on the same side as the 
area being Injected. 
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Creating the Vermilion Outline 


When injecting the lip borders for outline, needle placement 
is critical. A potential space exists between the mucosa and orbi- 
cularis oris muscle, and this space is the target of border outline 
(Fig. 10.12). 

Injecting in this target space is both visual and tactile. When the 
needle is in the correct plane, the filler will visually flow both 
antegrade and retrograde. This can be seen and also palpated by 
the non-injecting hand. By pinching the border between the non- 
injecting thumb and index finger, the injector can feel the free- 
flowing filler, as well as confine the filler to stay within the border. 
If the needle is in the correct plane (the described potential space), 
the filler will flow freely with minor syringe pressure. This is con- 
firmed by observing the border being properly created. If the 
needle is too deep, no distinct outline is seen. If the needle is too 
superficial, the filler will not flow but instead “ball up,” and the 
syringe pressure will increase. In this case, the needle must be 
redirected into the proper potential space. 

When augmenting the vermilion border for outline or white roll 
enhancement, | begin with the central “V” of the Cupid’s bow. The 
finger and thumb contain the filler and assist in palpation of the 
augmentation (Fig. 10.13). If the patient does not have a well- 
defined Cupid’s bow, it is drawn with a marking pencil before the 








Fig. 10.12 A cadaveric specimen and representation of a cross-section 
of the lip showing the filler placed in the potential space between the 
orbicularis oris muscle and the mucosa (A). Deep filler injection in the 
mid-lip (B). 
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Fig. 10.13 When performing lip outline, the needle is placed in the described potential space and injected while confining with the fingers to stay 
in the desired space. The finger pinch also helps keep the filler contained in the injected area. 





Fig. 10.14 The white roll (Cupid’s bow) on the lateral lip is augmented by injecting between the mucosa and muscle while containing the filler 
with the finger and thumb. The result should be a homogenous roll across the anatomy of the lip. 


injection to serve as a guide for filling. Care is used to form crisp, 
angular contours in the downward legs of the lazy M in the area 
of the central lip. 

The next step is to continue the vermilion outline augmentation 
laterally across the entire upper lip (Fig. 10.14). Some patients 
require the white roll to extend all the way to the commissures 
while others only need this augmentation more centrally and gently 
tapering several millimeters short of each commissure. The needle 
is inserted all the way to the hub, and the filler is injected with even 
syringe pressure upon withdrawal. Most filler needles are half an 
inch long, and the border is augmented at half-inch intervals, taking 
care to not leave a gap between needle insertion points. 

The white roll is similarly created in the lower lip, which is more 
curvilinear than in the upper lip (Fig. 10. 15). Reestablishing the light 
reflex accentuates the lip form and outline, especially in women 
that wear shiny lip gloss. 

A single syringe is usually more than adequate to outline the 
vermilion on both lips. The lower-lip central vermilion outline Is 
a small but powerful augmentation. Outlining the vermilion border 
in both lips as described is sometimes all a patient needs for 
lip enhancement, especially those who do not desire larger lips. 
Many patients also require “plumping” by adding volume to the 
central lip. 
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Fig. 10.15 The outline created in the upper and lower lip to restore 
the angular anatomy and provide outline. 


Increasing Lip Volume (Pout) 

Although vermilion border augmentation is a powerful means of 
enhancing the lip, many patients have adequate outline and a 
defined white roll or Cupid’s bow and do not require outline. The 
most common presentation in my practice is the patient who 
presents with the desire for more lip volume. These patients 


request plumper, fuller, pouty, and more voluptuous lips. Many are 
younger and already have adequate vermilion border. These 
patients will benefit from deeper fill that will increase the general 
lip volume and pout. By augmenting the deeper portion of the lip, 
the actual lip will roll out and produce increased pout. The target 
for volumizing the lip is basically the center of the lip. This is deep 
to the muscle and contains connective tissue, minor salivary glands, 
and fat (Fig. 10. 12B). For younger patients with minor volume loss, 
| describe this as “putting a little air in the tires.” A single syringe 
split between both lips can reestablish youthful volume. Older 
patients will require more filler and it is not uncommon to use two 
syringes for plumping. 

When volumizing, the needle is inserted at the wet/dry line, 
deep into the central lip. The center of the lip is generally a safe 
plane, because the labial artery lies at the posterior third of the lip. 
The target for injection when performing deep volumization is the 
central lip. Central lip refers to the deep tissues midway between 
the outer mucosa and skin and the intraoral mucosa, literally the 
center of the lip when considering the lip in cross-section, as 
shown in Fig. 10.1 2A. The needle and filler is anterior to the labial 
artery and is generally a safe zone (see Fig. | 1.1). The needle is 
inserted to the hub and slowly withdrawn while continuous, steady 
injection is performed (linear threading). In this area, the goal is to 
produce a “tube” of filler to enhance the volume (Figs. 10.!2B and 
10.16). As noted earlier, some injectors reproduce the prominent 
lip tubercles seen in some aesthetic lips, and instead of a continuous 
tube of filler, the tubercles are reconstructed by placing three 
boluses in the upper lip and two in the lower lip. Some patients 


have atrophic lips that require projection of the region from the 
nose to the vermilion. This region can be injected with filler to 
increase the pout in conjunction with conventional lip fill, as 
described above. 

After filler is injected, the region is inspected for symmetry and 
fill. | strongly believe massaging the injected filler is a critical (and 
often overlooked) step in obtaining natural and aesthetic results. 
Most fillers have the consistency of soft gels or paste and when 
injected, will not always be homogenous. Massaging the filler more 
evenly distributes and forms it and produces a smoother, more 
homogenous result (Fig. 10. |7). In addition, the injector can actu- 
ally level out an area of excess by moving the filler through the 
tissues. My assistant keeps a small bolus of petroleum jelly on the 
back of her glove during all filler injections, and | dab this and coat 
the lip and skin just prior to massage. 

Some injectors carry vermilion and deep volume injections all 
the way to the corner of the mouth, but | generally do not. In my 
opinion, one of the most common unnatural filler results is the 
“ducky” lip, due in part to an eversion of the lateral lip reminiscent 
of the familiar rubber duck bath toy, which is unfortunately visible 
on many female celebrities (Fig. 10.18). This can be a variable 
decision, as some patients benefit from mild to moderate fill all the 
way to the commissure and others do not. 


Lip Injection Cannula Technique 


Another convenient means of deep lip volume augmentation is 
using a specially designed blunt rounded injection cannula instead 





Fig. 10.16 For deep volumization the needle is inserted at the wet/dry line (dashed white line) with the target as the middle of the lip t (A). The 
needle is inserted in the middle of the lip (B) and the filler is injected as the needle is withdrawn. 





Fig. 10.17 Gently massaging the lips immediately after injection will smooth and homogenize the filler and prevent a “string of pearls” that can be 


seen or felt. 
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Fig. 10.18 Placing excess filler in the lateral commissure and not 
tapering both sides can produce a very unnatural appearing lip. 





Fig. 10.19 Blunt flexible cannulas have become welcomed and useful 
technology for filler injection and can be used in virtually every 
application that a conventional needle is used. The right image shows 
a typical filler needle tip and a blunt cannula tip. 





Fig. 10.20 A small needle of the same gauge as the cannula is used to make a puncture medial to the commissure. The cannula is then threaded 


through the center of the lip. 


of the standard half-inch needles that are supplied with filler. 
Numerous companies produce disposable, flexible 4-cm, blunt 
cannulas with the orifice set proximal to the tip. These cannulas 
have a standard Luer Lock connection and are packaged with an 
“entry” needle of the same gauge (Fig. 10.19). They are blunt and 
therefore less traumatic, flexible for better negotiation, and can be 
used in virtually any filler application as conventional needles. Many 
injectors have switched to using cannulas only. | prefer a 23-gauge 
cannula for most filler applications. 

Many clinicians feel that cannulas have numerous advantages 
over needle injection. The tip is blunt and easily moves through 
the lip without lacerating tissues and vascular structures and there- 
fore produces less bruising and swelling. This type of blunt cannula 
may reduce the chance of intravascular injection, but this has still 
been reported with cannulas. In addition, this technique only 
requires a single puncture. The cannula is passed through the 
entirety of the lip, negating the need for multiple needlesticks. The 
size of the cannula and orifice allow a larger deposition of filler with 
minimal syringe pressure, making the injection process much faster. 
Since the cannula is blunt, an entry point is first made with a 
supplied half-inch 22-gauge needle at the lateral lip (Fig. 10.20). 
The cannula is inserted into the puncture and threaded through 
the center of the entire lip (Fig. 10.21). 

The filler is then injected in a single smooth action while simul- 
taneously withdrawing the cannula. Since more filler is deposited 
in the center than at the lateral border, the syringe pressure Is 
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increased as the midline is approached to deposit more filler, and 
then backed off as the cannula approaches the puncture insertion 
point. This forms a natural taper from one side across the center 
to the other side (Fig. 10.22). The same procedure is performed 
on the other lip in most cases. Some patients require increased 
pout and this can be accomplished by injecting filler (with cannula 
or needle) in the cutaneous portion of the lip (the area under the 
nose and above the vermilion). This cutaneous augmentation can 
produce an extremely aesthetic lip, especially in the lateral view. 

The final step is to massage the filler. Since a puncture hole was 
made one commissure, it Is Important to pinch this hole when 
massaging, so the filler is not expressed out of the hole when 
massaging toward that side. It is helpful for the assistant to place 
their little finger in one commissure to stretch the lip, which facili- 
tates the massage (Fig. 10.23). As noted, having a dollop of 
petroleum Jelly on the back of the assistant’s hand is convenient 
for lubricating the mucosa and skin for massage, without interrupt- 
ing the process. Some injectors also use the cannula for vermilion 
outline as well as deep volume injection. 


Perioral Filler Techniques 
Philtral Columns 


Although the lips are frequently the requested region of improve- 
ment, there are numerous perioral indications that can make 


patients look younger as well as enhance the result of the lip 
augmentation. Philtral column enhancement is one of the most 
overlooked aspects of lip rejuvenation. It may never occur to many 
injectors to address this region, and others may be intimidated. 
The philtrum is a subcolumellar depression with well-defined 
columns on either side. In youth, this complex is angularly defined 
and contributes to youthful aesthetics. As we age, the architecture 
of these structures frequently changes, and the central upper lip 
becomes devoid of this pleasing topography. In treating this area, 





Fig. 10.21 The cannula is inserted in the mid-lip and advanced to the 
hub. The filler is then injected by pushing the syringe while withdrawing 
the needle, 


the injector can enhance existing philtral columns or create new 
ones. 

The philtral columns are not vertically straight but rather at a 
| 0-20 degree angle from vertical; the base of the column is lateral 
to the tip (Fig. 10.24A). There are numerous ways to augment the 
philtral columns. A very simple technique is when treating the lips, 
conserve the last bit of filler in the syringe and simply place a small 
peak at the vermilion cutaneous junction at the base of the existing 
column. This filler is injected in the dermis while the other hand 
pinches the skin to allow a triangular deposition. This technique 
does not extend superiorly up to the nostril, but rather becomes 
a small peaked extension of the angular Cupid's bow. It only takes 
a small amount of filler to create this peak and in younger patients 
it gives the semblance of normal anatomy without treating the 
entire column. For older patients or those with no defined philtral 
columns, a more complete reconstruction can be performed. The 
goal is to replicate the normal angled, conical-shaped_philtral 
column. This is merely a bigger version of the previously described 
technique but more aggressive; it extends to the nostril just lateral 
to the columella on both sides. It is important to keep the column 
tapered and angled |O—20 degrees to appear natural. Pinching the 
upper portion of the skin helps create the taper (Fig. |0.24B). 


Vertical Lip Rhytids 
Vertical lip rhytids (lipstick lines) bother women significantly. This is 
one of the most commonly requested perioral procedures and 
one of the more difficult conditions to remedy. These vertical lines 
are problematic from the standpoint of aesthetics and due to the 
fact that applied lipstick will leech out and follow the lines onto the 
skin. These lines are perpendicular to the orbicularis oris muscle 
and are largely a result of this muscle’s function over the years. Lip 
rhytids can be vertical, angular, and radial (Fig. 10.25). It is sug- 
gested that men are less affected because they have more and 
denser hair follicles in the lips. Smokers and chronic drinking from 
a straw probably accelerate formation. 

| personally feel that vertical lip rhytids represent one of the 
greatest challenges of lip rejuvenation. Patients must understand 
that the wrinkle can be improved at rest but is usually better but 
visible during animation. To truly improve vertical lipstick lines they 
are Injected in conjunction with lip volumization or vermilion 
outline. One commonly encountered problem is that many older 





Fig. 10.22 The flexible, blunt-tipped cannula is inserted to the contralateral side and the injection is performed while the cannula is withdrawn (A). 
If increased pout is desired, the filler can also be injected in the upper lip in the region below the nose and above the vermilion (B). 
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Fig. 10.23 When massaging the filler after cannula injection it is important to pinch the insertion puncture site so filler is not expressed from the 
lip. Having the assistant use their little finger to stretch the lip assists in access and massage. 
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Fig. 10.24 (A) The normal taper on a patient with defined philtral columns. (B) The entire column can be reconstructed with filler (right philtral 
column) or just the base of the column can be created for accent (left philtral column). (C) Pinching during injection can contain or shape the filler. 





Fig. 10.25 Perioral aging produces vertical lipstick lines. This patients 
has severe aging and lines that cannot be improved by filler alone. 


women have lipstick lines but do not want “bigger lips.” They 
refuse any other filler except treatment of the actual lipstick lines. 
This ties the hands of the injector, as it is difficult to improve the 
entire situation with only localized wrinkle injection. 

Patients with severe lines are best treated with combination 
therapy, with Botox, filler, and laser resurfacing. Patients must 
understand that these lines will not be eradicated, but rather miti- 
gated. Although lines can be individually injected, this procedure 
has the liability of creating a series of “speed bumps” or ridges 
across the lip. 
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My preferred method for treating vertical lip rhytids is to first 
volumize the lips with deep fill and outline. Virtually all patients who 
have enough aging to have lipstick lines also have generalized 
volume and vermilion border loss. It is explained to the patient that 
by restoring volume and border to the lip, the skin will stretch and 
improve the appearance of perioral lines. After the lip is plumped 
and the white roll reestablished, the lipstick lines are injected. Low 
G prime and less viscous fillers such as Restylane Silk, Volbella, and 
Belotero perform well in this area as their target is superficial 
dermis. The needle is inserted barely into the dermis and a small 
bolus of filler injected. This bolus is then massaged over the length 
of the vertical wrinkle, which smooths it (Fig. | 0.26). 

Figs. |0.27—|0.32 show before and after images of lip augmen- 
tation with injectable fillers. 

Most patients with lipstick lines also have melomental (mario- 
nette) lines, downturned oral commissures, and generalized 
volume loss of the lips along with photodamaged skin. Io improve 
these more severe cases, a significant amount filler can be required, 
but frequently, this age group Is averse to spending a lot of money 
to correct this region. 


Oral Commissure Injection 
(Downturned Corners of the Mouth) 


When addressing the perioral region for filler rejuvenation, the 
corners of the mouth are a commonly requested treatment area. 
This can be a difficult region to enhance and can be a “black hole” 





Fig. 10.26 (A) A low G prime hyaluronic acid filler injected in the superficial dermis to improve vertical rhytids. (B) Intra- and extraoral massage to 


smooth the filler. 





Fig. 10.28 This younger aged patient was treated with |.5 mL of hyaluronic acid filler in each lip. 


for filler, requiring a lot of product. Due to the numerous muscles 
merging at the modiolus, this is a complex anatomic area. Many 
patients also have a dimple in this region that is accentuated upon 
smiling. It is important for these patients to realize that although 
the commissure may be improved in repose, the dimple and 
hence the depression may still be visible when smiling or animating. 
Most young patients have crisp, tight, horizontal, or upward-turning 


oral commissures. As patients age, tooth structure is lost, which 
decreases the vertical dimension of the jaw. Tooth attrition also 
causes overclosure of the jaws, which increases the perioral soft 
tissue drape and in part results in downturned oral commissures 
(Fig. 10.33). Also contributing to this aging is muscle atrophy, loss 
of fat, photoaging of the skin, and jowling. Older patients with 
heavy jowls can have very deep melomental folds (or marionette 
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i) Fig. 10.29 This older patient was treated with 
| = 1.5 mL of hyaluronic acid filler in each lip. 
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Fig. 10.30 This patient was treated 
with 0.5 mL of hyaluronic acid filler in 
each lip. 


Fig. 10.31 Side view of a patient 
treated with 0.5 mL of hyaluronic acid 
filler in each lip. 
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Fig. 10.33 (A) The youthful perioral complex includes slightly upturned commissures and the absence of melomental folds. (B) The aging and 
ptotic changes on an older patient. Rejuvenating this region must address numerous planes and anatomic units. 


lines) and be under the impression that the filler will lift and improve 
the jowl. It is imperative to explain to the patient the best and worst 
case scenario for treatment result, so they can have a reasonable 
idea of what to expect. One of the most hated aging changes is 
“permafrown” or downward turning corners of the mouth. This is 
one aging change that can be dramatically improved with neuro- 
toxins and fillers. 

Patients with severe tooth wear or dentures may need to have 
their vertical dimension increased by a restorative dentist or have 
dentures remade to lengthen the intermaxillary space. 

Combining neuromodulator (neurotoxin) treatment of the 
depressor anguli oris muscle with injectable fillers in the area can 
be symbiotic. When injecting the commissure, it is important to 
control the flow of the filler, as it has a tendency to spread laterally 
in this region. If the injector is not cognizant of this, lateral pouches 
can form, which worsens the deformity (Fig. | 0.34). 

Numerous injection techniques are used to treat the oral com- 
missures or the melomental folds and in my opinion, both regions 
need simultaneous treatment for maximum improvement. Some 
patients may present with a downturned commissure but without 
deep melomental folds and just the corner of each lip can be 
treated. More often, a “hockey stick” configuration is formed by 
the horizontal commissure and the vertical melomental fold; treat- 
ing both of these regions simultaneously is the key to improving 
them separately (Fig. 10.35). 

In the described dual deformity the melomental fold is treated 
first to establish a base or pillar to support the sagging commissure. 
As stated earlier, filler can have a tendency to migrate laterally, so 
the injector must carefully control the deposition. To create a base, 
a broad band of filler is placed in the deeper subcutaneous tissues 





Fig. 10.34 A patient that was injected by another surgeon. She 
presents with lateral pouches (arrows) from the migration of the filler 
when injecting. Careful observation during injection will prevent lateral 
filling. 


under the fold. A second layer is placed in the mid-subcutaneous 
layer and a final layer is placed in the dermal layer (Fig. 10.36). 

The nasolabial fold and melolabial fold can also be treated with 
a flexible blunt cannula. Some patients can be treated solely with 
the cannula (Fig. 10.37). Extremely deep folds may also require 
intradermal injection with a needle. The cannula can be used to 
create the base and the needle used to finish the augmentation 
intradermally. 

Once the melolabial fold has been addressed, the depressed or 
downturned commissure is treated. A small amount of filler can 
be injected directly into the fold in the commissure but this is a 
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region where the filler can move laterally, so only a small amount 
is Injected. The goal is to fill this crevice and upturn the corner of 
the mouth without creating a puffy appearance. 

After a small amount of filler is placed directly in the commis- 
sure, the distal corner of both lips are filled at the commissure. It 
is Important to have a distinct angle at the commissure and this 
also helps elevate the mouth corners (Fig. | 0.38). Fig. 10.39 shows 
a patient with severe aging of the commissures and melolabial 
regions before and immediately after injection. These techniques 
of establishing the melomental pillar and filling the lip corners are 
used to elevate the commissures. It is important to stop after filling 
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Fig. 10.35 Downturned oral commissures and accentuated 
melomental folds are often co-deformities, which are best treated 
simultaneously to achieve a synergistic effect. 


A 





the first side and show the patient the result (Fig. 10.40). The 
reason this is done is to they can appreciate the difference. If both 
sides are treated before the patient looks in the mirror they may 
not be able to note the significant difference. Figs. 10.41 and 10.42 
show actual cases, where | stopped on the first side to show the 
patient the difference. 

Although most filler injection is performed solely for aesthetic 
reasons, there is a functional application for commissure and 
melomental fold treatment. Filler in this region can improve or 
sometimes prevent Candida albicans infection. Angular cheilitis 
(also called “perlèche”) is a common irritation/infection in the oral 
commissure area and can extend into the melomental folds. This 
occurs when “drool lines” form and entrap saliva, which causes 
irritation and creates a “yeast-friendly” environment. This is espe- 
cially common in older patients who have skeletal and dental tissue 
loss that collapses the soft tissues. This is treated with antifungal 
medications, but in the presence of deep or redundant soft tissue, 
it can be very resistant. 

By filling the crevices, there is less moist, deep, and dark yeast- 
friendly areas. Fig. 10.43 shows a before and after filler injection 
for perioral rhytids that were associated with angular cheilitis. The 
condition cleared within | week after filling. 


Filler Injection for Facial Balance 


Facial fillers can be used to balance minor facial disharmonies such 
as mandibular prognathism or maxillary hypoplasia. This is accom- 
plished by enlarging the deficient region. Besides augmenting the 
vermilion, the skin above the lip is also injected to improve 


B 


Fig. 10.36 (A) Multiplanar layering of the filler in the melomental fold creates a base and support column for the oral commissure. The blue 
represents the deep layer, the magenta represents the mid-subcutaneous level and the yellow represents the mid-dermal level; (B) enforces the 


support column concept. 
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projection (see Fig. 10.22B). Figs. 10.44 and 10.45 show before 
and after results of patients with a deficient maxilla and the upper 
lip posterior to the lower lip before and after correction. 

All lip injections (and all filler injections) are immediately treated 
with ice after augmentation, and the patient is encouraged to ice 
the area for several hours. A commercial crushed ice machine is 
one of the best investments | have made in my practice. 





Fig. 10.37 The flexible blunt-tipped cannula is an effective way to 
augment the melolabial folds but deep folds may also require 
intradermal injection with a needle, as the cannula is less effective for 
extremely superficial injection. 


Augmenting the Mentolabial Fold 


The mentolabial fold represents the region below the lower lip 
and above the chin. In youth, this fold has a pleasing S curve that 
deepens with aging. In addition, this fold is greatly affected by the 
position of the jaw, chin, and teeth. In patients with microgenia, 
retrognathia, or lower facial vertical-third height deficiency, this fold 
can be very deep, with an overhanging lower lip. Some patients 
present with a simple deepened fold from aging and, as in any 
other facial fold or wrinkle, the region is augmented with filler (Fig. 
|0.46). A deep fold can take several syringes to correct or improve. 
The first injections are placed in the deeper subcutaneous regions 
to buttress the augmentation, and the remaining Injections are 
layered in the mid-subcutaneous layer and finally in the dermis. 
This layering support can significantly improve the depression, lift 
the ptotic lip, and give an appearance of increased lower facial third 
vertical height (Figs. 10.47, 10.48). 


Midfacial Filler Treatment 


Filler Augmentation of Nasolabial Folds 


The nasolabial folds (NLF), which are sometimes called the melo- 
labial folds, are very popular injection options and treatment is 
faster and has fewer nuances than the lips. The nasolabial folds are 
a complex anatomic structure caused in part by the merging of 
various tissue planes from skin to bone. The descent of the malar 





Fig. 10.38 (A) The filler injected directly into the sunken commissure. (B) The corners of each lip injected for fullness and lift. The combination of 
the melomental pillar and these three injection sites can improve this region substantially. 
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Fig. 10.39 A patient before and immediately after filler injection of four syringes of hyaluronic acid filler in the nasolabial folds, commissures, 


melomental folds, mentolabial fold, and lipstick lines. 
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fat pad, decades of facial animation, and numerous other factors 
influence the deepening of the NFL. 

Before treating this area, it is important to give the patient an 
accurate idea of what to expect and an opportunity to provide their 
own input, as to how they want the fold changed. In most adults, 
the fold extends from the lateral nasal region and can merge with 
the melomental folds (marionette lines). Other patients exhibit 





Fig. 10.40 Stopping in the middle of the procedure to show the 
patient the difference in improvement on the first side is very effective 
in reinforcing their realization of the treatment. If they look at the result 
after both sides are treated, their impression may not be as accurate. 


anatomy where the NLF merges with the “smile dimples” lateral 
to the oral commissures. Some patients desire augmentation high 
on the fold to correct the paranasal depressions, whereas this 
region does not bother other patients, whose desire may lie in 
augmentation lower on the fold or even in the perioral region. | 
explain that the NLF will not “go away”; our goal is to soften tt. | 
further explain that the NLF is a valley, and we want to blunt the 
fold, not eliminate tt. Finally, | never inject an adult with a single 
syringe of product. In reality, most adults in their fifth decade could 
easily accommodate three or four syringes. Filler is expensive and 
it is only natural for patients to want to economize. The pre-filler 
consult and communication can be as important as the final result. 

When treating the NLF all makeup is wiped off with alcohol, 
the folds are marked, and topical anesthesia is applied to the skin. 
| am an absolute proponent for painless injections and | use local 
anesthetic infiltrations for all filler injections. The anesthetic tech- 
nique for the NLF is simple. A l-mL syringe with a 33-gauge 
needle (same set up as neurotoxins) is used with 2% lidocaine with 
|: 100,000 epinephrine. We keep a container of these filled 
syringes in each treatment room, since we use them for many 
procedures. When using local anesthesia for folds or wrinkles, it is 
important to inject it deep to prevent distorting the anatomy of the 
fold or wrinkle, which can affect the accuracy of the result. | gener- 
ally inject O. | mL of local anesthetic at several points along the fold. 
The first injection is in the area of the nasal ala (a painful region to 


Untreated 





Fig. 10.41 This patient is shown after uplifting the commissure on one 
side and before the other side was treated. 


Fig. 10.42 This patient is shown after uplifting the commissure on one 
side and before the other side was treated. 





Fig. 10.43 Chronic irritation from angular cheilitis, resulting from accumulation of saliva in the “drool lines,” which was cured by augmenting the 


melomental folds. 
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inject filler), another injection is placed in the mid-fold, and fre- 
quently a third injection is placed at the inferior portion of the fold. 
| make a point to the patient that pain control is very important in 
our practice and this has paid off many times over in new referrals. 
The skin does not need to be totally numb, only enough to take 
the edge off the discomfort. 

Patients should not be positioned supine for filler injections 
because gravity will significantly affect the anatomy of the fold, 
making accurate treatment difficult. | use a combination of the two 
methods of linear threading and serial puncture for treating the 





Fig. 10.44 (A) This patient is shown before injection. Her upper lip is 
in an abnormal posterior position. (B) Correction to a more normalized 
position. Not only are the lips injected but the skin above the lip is also 
augmented to increase projection. 


NLF Needle position is important, as injecting too deep will not 
improve the fold and injecting too superficially can produce a 
bumpy or unnatural appearance. In younger patients, an intrader- 
mal injection plane is acceptable to improve a shallow fold (Fig. 
10.49). In patients with moderate aging changes, a deep dermal/ 
subcutaneous and superficial dermal layer may be warranted. In 
older patients with deeper folds, | prefer to layer the filler in three 
planes. | first perform a deep subcutaneous layer to provide a base, 
then more superficial subcutaneous Injections to create midlevel 
support, and finally dermal injections to fill the surface layer (Fig. 
10.50). The combination of this layering improves longevity and 
result, as it addresses the fold in multiple layers. 

Some patients have paranasal depressions on the lateral nose 
at the superior portion of the fold and request treatment in this 
area as well. This is a normal anatomic contour, even in young 
people, so complete filling is not usually advisable. Older patients, 
denture patients, or patients with maxillary deficiency may benefit 
from filling this area. It can be filled as an isolated area but more 
commonly in conjunction with the entire fold (Fig. 10.51). 

A huge pearl to remember when treating the NLF (or any fold 
or wrinkle) is that if you cannot see immediate improvement, the 
needle is probably in an incorrect plane. Many novice injectors 
place the filler too deep and it does not plump out the fold. If 
immediate noticeable improvement Is not seen, the needle needs 
to be positioned more superficially. Due to the unique anatomic 
planes of the NLF even while injecting in the center of the crease, 
the filler can migrate laterally and create a lateral ridge (Fig. 10.52). 
This can actually make the NLF bigger. If the filler migrates laterally 
during the injection, the needle is directed more medially before 
continuing the injection. Remember with this, what you see is what 
you get. 

Another means of facilitating NLF filler is to put the cheek on 
stretch with the non-injection hand. This tension will turn a 

















Fig. 10.45 Another patient treated in the same manner as shown in Fig. 10.44. 
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Fig. 10.46 Injecting the mentolabial fold can improve the short face 
appearance of the overhanging lip. This is performed in multiple layers 
to serve as a base to support the deep fold. 
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curvilinear structure into a straight line, making it easier to inject 
(Fig: 10.53). 

The flexible blunt-tipped cannula is also an effective means of 
injecting the deep nasolabial fold. Very often, deeper folds need 
several layers of filler. The cannula can serve to fill the deeper fold 
with less trauma than a needle. In addition, the cannula is much 
longer and the entire fold can be treated from a single puncture 
(Fig. 10.54). Often, the fold requires more superficial injection to 
complete the augmentation. This can be done with very small 
cannulas but a needle may be required to complete the intradermal 
fill (Fig. 10.49). It is important for the patient to appreciate the effect 
of the augmentation and the same procedure described in Fig. 
10.40 is performed with NLF as well. Having the patient look in 
the mirror after filling the first side reinforces their confidence. 

Post-injection instructions are sometimes as important as the 
actual procedure. The patient is asked to avoid excessive 


Fig. 10.47 A patient before and after 2 mL of 
hyaluronic acid filler. 


Fig. 10.48 Before and after 3 mL 
of hyaluronic acid filler. Note that 
not only is the mentolabial fold 
improved, but the lip is pushed up 
and the chin is pushed down. This 
combined augmentation can 
actually increase a deficient lower 
facial third. 





Fig. 10.49 Younger patients with shallow nasolabial folds can be 
corrected with superficial injection. 
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Fig. 10.50 The concept of trilevel filler layering. The blue layer is deep 
subcutaneous, the red layer is more superficial subcutaneous layering, 
and the white is dermal layering. This combination has proven to 
provide the best base, support, result, and longevity. Younger patients 
may not need multiple layers. 





Fig. 10.51 Augmentation of the paranasal depressions as an isolated unit (yellow), but more commonly this area is treated in conjunction with the 
entire fold (yellow and white). Not all patients require or benefit from augmenting this region. 


animation, because it is possible for the perioral musculature to 
move the filler laterally. Immediate post-injection icepacks are also 
important to minimize ecchymosis and edema. When possible 
(and for all new patients), it is advantageous to have them return 
to the office in 10-12 days to evaluate their result. If asymmetry 
or underfill exists, the patient may not realize it, but their friends 
will have. Conversely, the patient may be unhappy with the result, 
and this serves as a time to discuss and/or retreat. Finally, this is an 
excellent opportunity to obtain “after” pictures to use for patient 
education and marketing. | explain to all filler patients that filler 
treatment is a sculpting process and not necessarily a one-time 


treatment. When they understand this, they do not mind comply- 
ing with follow-up treatment. Figs. 10.55-10.57 and Fig. e10.2 
show before and after pictures of patients injected for improve- 
ment of their nasolabial fold. 


Cheek and Teartrough Filling 


It is interesting how fast technology and patient demand can pro- 
gress. In the first edition of this text a relatively small discussion was 
dedicated to cheek and teartrough treatment. Over a |-year 
period, these treatments have exponentially blossomed into one 
of the most frequently treated regions. 
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Fig. e10.2 A patient (A) before and (B) | month after injection of | mL of hyaluronic acid filler in each nasolabial fold. 
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Fig. 10.52 Even with the tip of the needle in the central portion of the 
fold, the filler can migrate laterally and worsen the fold. If the surgeon 
sees the filler migrating laterally, the needle needs to be repositioned so 
the filler enters the intended target. The injector should always see the 
immediate improvement of the injection. 





Fig. 10.53 Placing the nasolabial fold on stretch while injecting, is a 
method of controlling the fold and filler. 





Fig. 10.54 A flexible, blunt-tipped microcannula is a convenient means of injecting the deeper portion of the nasolabial fold (NLF). Since the 
cannula is long, a single puncture can be used to treat the entire fold. (A) A pilot needle used to create the puncture site and (B) the microcannula 


inserted beneath the NLA 


As discussed in various chapters in the text, a volumized midface 
is a hallmark of beauty, and volume loss in the midface begins in 
the third decade. Almost all patients over 35 years old can benefit 
from filler injection of the cheeks. The “cheek apples” and the 
“ogee curve” are terms frequently used to describe full and rounded 
cheeks. Although | will initially describe teartrough and cheek filling 
as separate procedures, they are in fact closely related in most 
patients and treated simultaneously. The lower lid is the upper 
cheek and the upper cheek is the lower lid. Thinking and treating 
the cheek and teartrough as a single cosmetic unit is preferable for 
comprehensive rejuvenation. 

The teartrough (nasojugal groove) is the depression over the 
orbital rim that is not generally visible in younger patients but may 
be present due to hereditary or maxillary deficiency. In older 
patients, atrophic aging changes of the skin, muscle, fat, bone, and 
actinic skin damage allow the inferior orbital rim to become visible 
and skeletonized (Fig. 10.58). 
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Several considerations must be discussed before treating the 
teartrough region. First (and this is a personal perspective), not all 
patient look better with and inflated teartrough. Even with a natural 
fill, treating this area makes some patients look puffy. This is also 
true when patients present with a teartrough that is largely a result 
of protruding lower-eyelid fat pads. The fat pads already give the 
patient a puffy appearance and adding to this by filling the teartrough 
can make it worse. Many patients that present for teartrough filling 
are actually better blepharoplasty patients. Patients frequently 
inquire about what the result will do. Depressing the skin below 
the teartrough can provide a reasonable prediction of the result of 
filling the teartrough (Fig. 10.59). 

Historically speaking, the entire gamut of teartrough filling is 
a relatively new technique for patients and surgeons. During 
the 1980s and 1990s when filler treatment consisted primarily 
of bovine collagen, no patient ever presented with a request 
to fill their “teartroughs.” As the reversible hyaluronic acid fillers 





Fig. 10.57 A patient (A) before and (B) | month after |.5 mL of hydroxyapatite filler to each nasolabial fold. 


became available, the door was opened to treat many anatomic 
regions that were previously not traditionally injected, including 
the teartroughs. 

As this technique became popular, many articles, lectures, and 
texts described teartrough injection as performed by placing the 
needle directly through the thin skin over the trough and injecting 


on the orbital rim periosteum (Fig. 10.60). I, like numerous other 
injectors, embraced this technique and my results were average 
and many patients had significant swelling and bruising. In reality, | 
did not enjoy treating this area. 

After rethinking this treatment of placing multiple needlesticks 
through the thinnest skin on the body in one of the most vascular 
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Fig. 10.59 A reasonable prediction of teartrough improvement may be demonstrated to the patient by placing the index finger under the trough 


and pushing. This everts the depression and improves the trough. 





Fig. 10.60 Injecting to bone through the thinnest skin on the body in 
one of the most vascular regions of the face can produce increased 
swelling and bruising. 
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regions of the face, | began placing my needle more inferiorly and 
entering through the thicker and less vascular cheek skin. Since 
most fillers are packaged with half-inch needles, the entry point for 
teartrough filling is to place the needles through the cheek skin half 
an inch from the intended target. This means that the needle entry 
point is remote from the needle tip but the needle tip is at the 
intended injection target (Fig. 10.61). In addition to changing the 
puncture point, | also began injecting the filler more superficially. 
Due to the Tyndall (or Raleigh) effect, the filler is not usually placed 
above the orbicularis oculi in light-skinned patients or a bluish tinge 
can be apparent. | inject just below the orbicularis oculi muscle but 
well superficial to the periosteum. In severe cases, | may include 
some periosteal filling for a base, but in the average case, the 
needle or cannula is not touching bone. 

Of huge importance is that when the filler is deposited in this 
plane, it can be “walked” medially towards the nasal bridge. The 
periorbital tissue planes are well defined and placing the filler just 
under the orbicularis oculi allows it to be very easily manipulated 
with finger pressure. Moving the filler into the medial teartrough 
with a finger instead of placing a needle in this region, greatly 
improves the chance of avoiding the angular vessels. The angular 


A 








Fig. 10.61 (A) The needle introduction point is placed in the thicker cheek skin, half an inch below the intended target. (B) The filler is injected 


just below the surface of the orbicularis oculi muscle. 








Fig. 10.62 How the filler is injected into the submuscular plane and pushed through the tissue plane into the medial teartrough. This prevents 


needlesticks at the medial teartrough and exposure to the angular vessels. 


artery is prime territory for intravascular injection that can enter 
the arterial system and can produce blindness or massive tissue 
necrosis on the face. Keeping the needle away from these vessels 
and manipulating the filler into this area by finger massage has an 
obvious safety advantage (Fig. 10.62). 

Finally, | try to inject the entire teartrough through one or two 
needlesticks. There is no doubt that the number of needlesticks 
can be proportional to the amount of swelling and bruising in this 
region. The needle can be inserted half an inch below the center 
of the teartrough and fanned right and left to treat most of the 
trough through this single entry point (Fig. 10.63). To reach the 
medial and lateral regions, the needle is slightly withdrawn but not 
enough to exit the puncture point. 

Although the described injection method has simplified my 
teartrough filling, | most often inject the teartrough at the same 
time as injecting the cheeks. As stated earlier, the midface and 
lower lid should be thought of as a single anatomic unit. | therefore 
refer to this treatment as “cheektrough” injection, which is a more 


accurate representation of the treatment and aging changes 
addressed. Figs. 10.64-10.66 show before and after teartrough 
treatments. 

Surgeons with significant cheek implant experience have an 
advantage of appreciating midface augmentation in three dimen- 
sions. Keeping the configuration of a typical cheek implant in the 
mind's eye helps subconsciously to visualize the region to be 
augmented. For novice injectors, tracing a cheek implant on the 
face can serve as a template for where to place the filler, as well 
as how much to inject (Fig. 10.67). 

To accurately inject the cheek, the injector must understand the 
anatomy and subunits of the cheek. The youthful, volumized face 
has fullness in the infraorbital, malar, and zygomatic regions. The 
projection of the “cheek apple” is such that the normal area of 
maximum projection creates a light reflex. This area of fullness and 
light reflection corresponds to Hinderer’s lines, which is the 
intersection of imaginary lines from the commissure to the canthus 
and from the ala to the tragus (Fig. |0.68). From the three-quarter 
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Fig. 10.64 This patient was treated with teartrough injection using 
| mL of hyaluronic acid filler on each side. 


view, one can appreciate the natural “S curve” of the youthful 
midface, which is also referred to as the “ogee curve” of the cheek, 
in reference to the architectural shape (Fig. | 0.69). 

Every patient that presents for midface filler is slightly different, 
as younger patients may only require a small amount of infraorbital 
fill, While older patients may require filler across the entire cheek 
into the zygomatic region. 
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Fig. 10.65 This patient was treated with teartrough injection using 
0.75 mL of hyaluronic acid filler on each side. 


When teaching midface augmentation, | use two analogies to 
assist the injector in placing the correct amount of filler in the 
correct areas. The first analogy is the “Olympic Rings” method of 
treating the cheek. Overlapping circles are drawn on the infraor- 
bital, malar, and zygomatic regions of the cheek. This assists the 
injector in forming a confluent, volumized, and symmetric cheek 
(Fig. 10.70). After the circles are drawn, small deep local anesthetic 
injections are performed. The local anesthesia is placed deep and 
only 0. | mL per circle is required. Large or superficial volumes of 
local anesthesia are not used as this could distort the treatment 
area. The filler is then injected in each circle proportional to the 
desired augmentation and consistent with normal youthful cheek 





Fig. 10.66 This patient was treated with teartrough injection using 0.5 mL hyaluronic acid filler on each side. 





Fig. 10.67 Tracing a cheek implant on the face can serve as a template to assist augmentation of the midface. The configuration guides where the 


filler is placed and the thickness or thinness of the implant can guide to how much volume to inject. 





Fig. 10.68 The maximum cheek projection on a youthful cheek. Note 
the light reflex, which corresponds to the junction of lines from the 
canthus/commissure and ala/tragus. The anatomy can easily be 
duplicated during midface injection if the injector understands the 
anatomy. 





Fig. 10.69 An “S curve” or “ogee curve” describes the natural 
contours of a youthful midface. 
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projection and light reflex (Fig. |0.71). Following this simple mapping 
can greatly facilitate cheek augmentation with filler injection. 

| have described the teartrough and cheek as being a single unit, 
and refer to it as the “cheektrough.” Many patients that have 
volume deficiency in the midface would benefit from teartrough 
injection as well, and this is combined simultaneously with cheek 
filling. The cheek injections are first performed as outlined with the 
concentric circles. After injecting the three cheek regions, a bolus 
of filler is injected from below on the cheek with the needle tip 
lying in the teartrough as previously described (Fig. 10.72). The 
filler is injected more centrally (in the submuscular plane) and 
walked to the medial teartrough with the index finger as shown in 
Figs. 10.6! and 10.62. lf required, other regions of the teartrough 
are injected from the cheek as well. It makes no difference if the 
cheeks are injected first and the teartrough second or vice versa; 
the importance is injection of both regions simultaneously. Again, 
this combination “cheektrough” technique comprehensively 
addresses both regions of aging and will more predictably and 
effectively rejuvenate these regions. 





Fig. 10.70 The “Olympic Ring” configuration used when treating the 
midface. The medial circle represents infraorbital fill, the middle circle 
represents malar fill, and the lateral circle represents zygomatic fill. The 
overlapping regions of the circles are areas where the filler begins to 
taper towards each end of the cheek. 


The second analogy of assisting the injector with proper filler 
placement is the “Topographic Map” technique. Topographic maps 
are used to convey contours and elevations and consist of layered 
datum circles. Larger circles indicate low lying areas, and elevations 
are shown by stacked circles that progress from large to small. The 
smallest circle represents the peak of the elevation. By outlining 
the cheek with a series of circles, the injector can plan the fill in 
progressive layers from a wide base to a tapered precipice (Fig. 
10.73). This concept helps the injector make a basal layer for 
support with several other tapering layers that terminate with the 
peak at the light reflex. | usually inject the base of the cheek with 
a wide layer of filler in the deep subcutaneous plane. The next 
layer is a smaller deposition in the more superficial subcutaneous 
space and the final layers are placed in the deep and then superficial 
dermis. Following this plan can sculpt a natural three-dimensional 
cheek. 

Even if not actually drawing these outlines, keeping Olympic 
Rings and Topographic Maps in mind can guide the injector to a 
natural result. 

| have stated that | massage filler immediately after injection in 
almost all regions to better distribute, smooth, and homogenize 
the result. This is done extremely gently in the teartrough, as It Is 
very easy to unintentionally displace the filler in these thin tissue 
planes. In the cheek, more robust massage can be performed with 
the fingers or palm of the hand to shape and round the cheek. 
Using the round or curved end of the syringe handle can also be 
a convenient device for massaging with a fixed contour (Fig. | 0.74). 

| believe the injection technique Is more important than which 
product is used in the midface and teartrough. For cheek enhance- 
ment, | prefer the higher G prime fillers such as Juvederm Voluma, 
Restylane Lyft (formerly Perlane), and Radiesse. Some injectors 
prefer Sculptra or fat, both of which are described later in this 
chapter. 

For teartrough filling, thinner G prime fillers are most commonly 
used and these include Restylane, Juvederm Ultra and Belotero. | 
frequently use Juvederm Voluma off-label in the “cheektrough” 
with simultaneous “cheektrough” augmentation. 

Although this section on midface and teartrough treatment 
discussed needle injection, blunt-tipped, flexible microcannulas are 





Fig. 10.71 Filler injected at all three zones of the cheek. The larger circles require more filler and the maximum fill should correspond to the 
proximity of Hinderer’s lines. The filler tapers out on each end of the cheek. 
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Fig. 10.72 After the cheek circles are injected, the teartrough if filled, 
as previously described. Simultaneous injection of both of these regions 
produces comprehensive and natural rejuvenation. 





Fig. 10.73 Marking the cheeks in a topographic manner can serve 
as a template for filler injection to guide the injector in placing basal, 
mid- and superficial layers for natural three-dimensional rejuvenation. 





Fig. 10.74 The round barrel or end of the syringe plunger is convenient for massage and contouring of the filler after injection. 


also used by many injectors. | published the first article in literature 
on cannula usage for facial fillers in the journal Dermatologic Surgery 
in 2009 and, at that time, was using a 20-gauge fat injection cannula 
for lips, cheeks, and prejowl injections. Although this was effective, 
the cannulas were big and not flexible. Over the past 5 years, 
significant advances have been made in cannula technology. We 
are slowly replacing needle injections in many applications in my 
practice. The technique with cannulas is not much different than 
needles, other than a pilot puncture needs to be done as the 
cannulas are blunt. Since the cannulas are blunt and flexible they 
have less chance of vascular puncture and can also be used in a 
reciprocal motion without increasing tissue trauma. They also easily 
pass into delicate areas (teartrough and lip) without laceration. 
Finally, large areas such as the midface can be treated with a single 
puncture. Figs. 10.75 and 10.76 show cannula techniques for 
common filler applications. Figs. |0.77 and 10.78 show patients 
with cheek or “cheektrough” augmentation. 


Youthful females with thin, tapered faces have a depression on 
the lateral cheek under the zygomatic arch and women wear 
blusher in part to accentuate or form this depression. Some 
women (especially older females) desire this region to be filled and 
this can easily be accomplished by layering filler in the described 
topographic manner in the subcutaneous cheek over the buccina- 
tor region (Fig. 10.79). 


Filler Rhinoplasty 


Continuing with midfacial filler treatment, the nose has become a 
frequent target. With the growing popularity of fillers and tech- 
niques, virtually all head and neck anatomy has some indication for 
augmentation. Filler techniques can be useful in the nose to 
improve a multitude of deformities and are attractive to patients 
that are not surgical candidates, or as a “test drive” for how cos- 
metic rhinoplasty may improve them. They can also be used to fill 
voids or soft tissue depressions in post-rhinoplasty patients. The 
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Fig. 10.75 (A) A pilot puncture is made with a similar sized needle as the cannula. (B) The cheek skin is thick and in order to more easily thread 
the cannula, the skin is pinched and elevated. 


INJECTABLE FILLERS 





Fig. 10.76 Once the cannula is inserted it can easily and atraumatically be passed into the medial teartrough (A). Using a single puncture, the 
cannula can then be positioned to augment the mid-cheek (B) and the lateral cheek (C). All of a cheek can frequently be treated through a single 
puncture. 











Fig. 10.77 This patient was treated with |.5 mL of Restylane Lyft (formerly Perlane) on each “cheektrough” region. 
600 





Fig. 10.78 This patient was treated with |.5 mL of Juvederm Voluma on each “cheektrough” region. 





Fig. 10.79 Mid-cheek depressions can be easily filled by layering filler 
from the buccinator muscle to the dermis in a topographic manner as 
previously described. 


most common nasal indication is filling dorsal hump deformities. 
The purpose of this technique is to fill the depression above and 
below the actual bony prominence to give the illusion of a smaller 
hump (Fig. 10.80). The tissue planes in the nose are very defined 
and filler flows extremely well in the subcutaneous and periosteal 
planes. When filler is injected at the radix, the injector can watch 
it fill all the way to the tip if desired. For treating a dorsal hump, 
the filler is first injected deep over cartilage or bone to form a base, 
then a more superficial subcutaneous layer is injected. Intradermal 
injections can also be used to refine the anatomy and create a 
peak. Small depressions can be directly filled and patients requiring 
restoration of the tapering nasal bridge are treated by pinching the 
tissue between the thumb and forefinger to mold the filler into a 
peaked bridge (Fig. 10.81). Nasal bridge filler augmentation in 
Asians or African-Americans aids in aesthetics and/or eyeglasses 
support. 

Tip elevation can be performed by direct injection on the nasal 
tip to add substance and by directing the level and height of the 


augmentation, the tip can be filled, rounded or given the appear- 
ance of rotation (Fig. 10.82). Injecting the columella can also assist 
in tip elevation and columellar lengthening (Fig. | 0.83). Combining 
tip augmentation and columellar augmentation can have a dramatic 
effect on the nasal tip that can rival rhinoplasty. 

Patients that present with lateral depressions on the alar carti- 
lages can be injected in the depressions to even out the nasal tip 
(Fig. 10.84). The two nasal tip-defining points are commonly over 
pronounced and patients often desire a softened-appearing nasal 
tip. Filling the depression between the extremely prominent lower 
lateral tip cartilages improves the harsh appearance created by a 
deep nasal tip cleft. Figs. 10.85-10.87 show various cases of filler 
rhinoplasty. 


Upper Facial Filler Treatment 


Horizontal Forehead Lines 


Although neurotoxin treatment is the frontline treatment for hori- 
zontal forehead rhytids, some patients desire filler in this region for 
further improvement. This is a very symbiotic treatment, as the 
filler enhances the deeper creases that the neuromodulator does 
not and the neuromodulator lessens movement, therefore theo- 
retically making the filler last longer (Fig. 10.88). 


Glabellar Lines 


Although this seems like a benign treatment, numerous cases 
of blindness from glabellar steroid or filler injection have occurred 
and the literature is replete with case reports. The glabella is 
not an Injection site for the novice injector. All injections in this 
region need to be very superficial and intradermal (Figs. 10.89, 
10.90). 

With aging, the glabellar complex descends and becomes 
thicker. This tissue excess can produce a deep horizontal line just 
below the glabella at the nasal bridge. This is also an area that can 
be injected with success and actually provide a degree of lift to the 
glabellar/nasal radix region (Fig. 10.91). 
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Fig. 10.80 A dorsal hump deformity can be mitigated by filling the low areas above and below the prominence. 





Fig. 10.81 (A) Filler injected on the nasal dorsum. (B) By pinching the filler during injection it can be molded from a broad base to a more tapered 
apex, which can create a more natural nasal bridge in patients lacking this anatomy. 





Fig. 10.82 The nasal tip can be enlarged, recontoured, and elevated by injecting filler in various positions on the tip. This is a very vascular area 
and necrosis has been frequently encountered as a complication of vascular obstruction. This area should only be injected by expert injectors and 
with caution. Injecting deep is safer than mid or superficial injections. 
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Fig. 10.84 Patients presenting with lateral tip depressions can be 
injected with filler to even out the tip to a more normal dome shape. 
This region is very vascular and necrosis has been reported from 
vascular occlusion and this region should only be injected by expert 
injectors and caution should be used. 





Fig. 10.83 Columellar injection can assist in elevating the tip as well as 
the projection by lengthening the columella. This region is very vascular 
and necrosis has been reported from vascular occlusion and this region 
should only be injected by expert injectors and caution should be used. 





Fig. 10.86 This Asian patient was injected in the dorsum, tip, and columella to improve dorsal nasal aesthetics and improve her nasal tip. 
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Fig. 10.87 This Asian patient was injected in the nasal radix region to create a more natural appearing nasal bridge. 


3 





Fig. 10.89 Glabella filler injection is an effective combination with 
neuromodulators. Filler injection in this region must be kept superficial, 
as necrosis has frequently been reported in this area from vascular 
occlusion. 


Fig. 10.88 The horizontal forehead lines are traditionally treated with 
neuromodulators but concomitant filler treatment produces a combined 
effect. 





Fig. 10.90 A patient (A) before and (B) immediately after filler 
augmentation of the glabellar furrows. 





ee 


Fig. 10.91 Glabellar ptosis is often seen as part of upper facial aging 
and this region can be elevated by filler injection at the region of the 

nasal radix and glabella. (A) A patient before filler injection and (B) the 
same patient immediately after injection. 


Periorbital Filler Injection 


LATERAL CANTHAL RHYTIDS 

As for the glabella and forehead regions, lateral canthal rhytid 
injection Is sometimes requested by patients and concomitant 
neuromodulator treatment is performed. Since these wrinkles 
can be very fine, a low G prime filler such as Restylane Silk, 
Belotero, or Volbella works well. Alternatively, traditional hyaluronic 
acid filler can be diluted by adding 0.2 mL of local anesthesia 
and injected through a 32-gauge needle. This dilution and small- 
needle technique can be used anywhere fine lines and wrinkles 
exist. Fig. 10.92 shows a representation of lateral canthal rhytid 
filling. 

The eyebrow is a region that is often overlooked as a site for 
filler treatment. A nonsurgical browlift can be performed by inject- 
ing filler into the brows. Although a slight amount of actual browlift 
may be performed, the filler more accurately provides projection 
of the brow and highlights the structure and region. Sometimes 
only asmall amount of filler is needed to accent the brow tail, while 
highlighting the entire brow over its natural taper is preferred by 
some patients and injectors (Fig. 10.93). 


Lower Facial Filler Treatment 


The contemporary growth of fillers has provided treatment options 
for the lower face as well. Very popular is treating the prejowl 


Ea PSA 


sulcus. As lower facial aging progresses, weight gain, the decent of 
the buccal fat pad, skin laxity at the mandibular border, and infer- 
ioanterior ptosis of the cheeks all serve to produce jowls. The 
ptotic tissue of the cheek and posterior mandible hangs at or below 
the mandibular border. A sulcus is formed anterior to this ptotic 
tissue as the mandibular ligament binds the chin tissue to the 
mandible. The sulcus is what lies between the chin and jowl (Fig. 
10.94). Severe jowling has heavy soft tissue folds posterior to the 
jowl and does not respond as well to filling the prejowl sulcus. 
Younger patients, however, do not have the heavy soft tissue 
curtain and present with a simple concavity of the mandibular 
parasymphysis that responds well to filler. Filling the sulcus with any 
high G prime filler inflates the concavity and creates a homogenous 
border across the mandible. This creates the illusion of a more 
youthful jawline. When filling this area, a layered technique is effica- 
cious in creating a base and supporting this depression (Figs. 10.95, 
(O0): 

In addition to the aging prejowl sulcus, very pleasing rejuvena- 
tion can be performed to the mandibular jawline. The chin can be 
easily and simply augmented by filler injection from the lateral chin 
across the midline and to the other side. Keeping a chin implant 
configuration in the “mind’s eye” while injecting, allows the injector 
to augment the chin vertically and horizontally. The greatest 
amount of filler is placed at the menton (chin tip) and tapers toward 
each parasymphysis (Fig. | 0.97). 





Fig. 10.92 (A) Represents lateral canthal filler injection using a lower G prime filler. Some injectors mix filler with local anesthesia to dilute the 
consistency and inject through a small-gauge needle. (B) An adapter that allows the injector to mix local anesthesia and filler in a homogenous 


manner 





Fig. 10.93 Brow augmentation with injectable fillers. 
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Fig. 10.94 The prejowl sulcus (yellow), which lies between the jowl 
(pink) and the chin (blue). 





Fig. 10.95 The region filled when treating the prejowl sulcus. 





Fig. 10.96 A patient (A) before and (B) immediately after prejowl sulcus filling. 





Fig. 10.97 Filler augmentation of the chin where the bulk of the filler is placed at the menton and tapers off on each side. 


Augmentation of the mandibular angles is also a common 
procedure for patients who desire more angular definition and 
width in this region. This is performed by layering successively 
smaller amounts of filler to create a prominence in this region. 

Earlobe aging manifests as volume loss and wrinkle formation. 
It is very simple to plump the aging earlobe with fillers and restore 
youthful volume in seconds. The fleshy subcutaneous earlobe 
tissue will plump nicely (Figs. 10.98, 10.99). 
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Alternative Filler Techniques 
Liquid Silicone Oil Injection 


This filler earned a separate section because it has been both hailed 
and condemned over the past century. Proponents of liquid inject- 
able silicone call it “the perfect filler” for numerous reasons: 

@ It Is less expensive than other fillers 

@ [tis a “permanent” filler 


@ |t has minimal side-effects when correctly injected 

@ It is natural-feeling 

@ It is clear, tasteless, odorless, and stable at room 
temperature. 

These statements are true about injectable silicone in the hands 
of an experienced injector. The problem lies in the prior use of 
silicone. In the past (and unfortunately this is still happening), 
unscrupulous practitioners utilized industrial-grade silicone (instead 
of medical grade) and injected large volumes (lakes) into the tissues. 
It is a known fact that silicone will migrate through tissue planes 
when injected in large volumes. Over-injection of nonmedical- 
grade compounds with contaminants and injection of large volumes 
created the multiple problems reported in the past. Treatment site 
reactions included pain, erythema, induration, pigmentation, 





Fig. 10.98 Rejuvenating aging earlobes is performed by increasing 
volume with filler as shown here. The filler is dispersed to inflate the 
natural configuration of the lobe. 


ecchymosis, over-correction, migration to distant areas, nodules, 
granulomas, and local lymph node enlargement. Following injec- 
tion of large amounts, tissue destruction, pneumonitis, and granu- 
lomatous hepatitis occurred. In 1975, the state of Nevada even 
went so far as to make the injection of silicone a felony, and it 
cannot legally be injected for aesthetic tissue filling today. In 1992, 
breast-augmentation controversy led the FDA to outlaw medical 
silicone for cosmetic purposes. In 1997, Silikon 1000 (Alcon Labo- 
ratories, Ft. Worth, TX) was approved by the FDA for intraocular 
use for the treatment of retinal detachment. In 1997, the FDA 
Modernization Act afforded physicians the ability to use medical 
devices with the same off-label provisions previously applicable to 
drugs. The FDA further clarified that the off-label injection of FDA- 
approved liquid silicone for soft tissue augmentation is legal, as long 
as the physician does not advertise and bases treatment on the 
unique needs of the individual patient. Orentreich and others with 
almost 50-years’ experience have published on the success of 
liquid injectable silicone. 

Purified polydimethylsiloxane is a polymer of elemental silicone 
(Si) that ranges from liquid to solid. The elastomer (solid silicone) 
has many uses, from intravenous (IV) tubing to prosthetic devices. 
Liquid silicone oil is clear, odorless, tasteless, stable, and can be 
stored at room temperature for extended periods without growth 
of bacteria. Centistoke (cS or cSt) refers to the viscosity of the sili- 
cone oil and is related to the chain length of the repeating dimeth- 
ylsiloxane units: | cS has the viscosity of water; 1000 cS has the 
viscosity of honey and is the most commonly injected product. A 
5000-cS preparation is available but is too viscous for convenient 
filler use. 

| use a particularly comprehensive informed consent when 
injecting silicone. It is important that patients understand the 
characteristics of permanent filler and its irreversibility. It is also 
important they understand that the final result is not immediate 
and may require multiple visits. My consent also explains the past 
experiences of silicone misuse and the contemporary techniques 
now considered safe. | do not use silicone (or any permanent filler) 
in patients who have not first had treatment with a resorbable filler. 
Permanent filler can sound like a great idea, but every injector 





Fig. 10.99 This patient was treated with 0.75 mL of hyaluronic acid filler. 
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Fig. 10.100 (A) A typical aliquot of silicone that is injected in each droplet or grain. (B) The “rice grain” microdroplet technique of injecting silicone 


for cosmetic purposes. 


should remember that permanent fillers can cause permanent 
complications. 

Silikon 1000 comes in an 8.5-mL vial. The viscous oil is drawn 
intoa | mL Luer Lock syringe with a |6-gauge needle (Fig. e! 0.3). 
Many practitioners use a 30-gauge MaxFlo needle (R) Develop- 
ment, Peabody, MA) for injection but 27-gauge needles come in 
hyaluronic acid filler packages. An extra needle is always provided 
and a surplus is common. 

The single most important issue is that the silicone be delivered 
in extremely small microdroplets. Large amounts of injected sili- 
cone can potentially migrate and cause problems. Microdroplet 
injection consists of the administration of tiny “seeds” of silicone in 
0.01-mL aliquots. 

Silicone oil is a stimulatory filler. When the microdroplets are 
injected into the tissue, they become encapsulated by collagen 
because they are recognized as a foreign body. This process takes 
about 4 weeks, but the delayed reaction amplifies the actual result. 
For this reason, the injections are spaced at monthly intervals until 
the final result is neared. Since there will be continued growth due 
to the secondary collagen deposition, the final augmentation ses- 
sions are spaced further apart to prevent over-correction. Silicone 
oll is rarely injected to a final result at a single session. The continual 
microdroplet filling in numerous deep tissue planes provides an 
aesthetic and natural-feeling result. Although the small-volume 
injection has been for years described as the “microdroplet” 
technique, in reality, | see it as a “rice grain” technique because the 
term is more descriptive as what happens in vivo. 

My personal injection technique involves inserting the 25-, 27-, 
or 30-gauge needle to the hub and then injecting the small amounts 
While withdrawing the needle, which produces a thin rice grain 
shape as opposed to a round microdroplet (Fig. 10.100). Silicone 
oil should not be injected in the superficial dermis but rather the 
subcutaneous tissue or deep dermis. This is not a technique for 
novice injectors, owing to related problems of overfill or large- 
volume injection. 

A small amount of this filler goes a long way. | rarely use more 
than 0.3 mL of silicone per lip or nasolabial fold. | explain to the 
patient that the use of silicone is similar to planting seeds in a 
garden, and they will grow between appointments. For this reason, 
conservative injection is required. In carefully selected patients, sili- 
cone is injected in almost any region that is typically treated with 
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Fig. 10.101 This patient was injected in the upper and lower lips in 
three sessions over the period of a year with 0.2 mL of Silikon 1000 in 
each lip at each session. 


contemporary fillers (Figs. 10.101—10.107). The injector must 
remember that the usage of Silikon 1000 for soft tissue filling is 
off-label and all related restrictions must apply. In my opinion, 
Silikon 1000 produces the most natural “feel” of any filler, in the 
lips and earlobes. 


Sculptra 


Sculptra is a filler that comes in a vial as a dry powder and must 
be reconstituted. Its composition Is L-polylactic acid, which is the 
same substance as Vicryl suture. When using Sculptra, the particles 
are Injected into the tissues and recognized by the immune system 
as foreign bodies. These particles then become walled off and 
surrounded with collagen, which is responsible for much of the 
augmentation. Sculptra can be used in most facial treatment sites 
including the temples, cheeks, nasolabial folds, prejowl sulcus, and 
melomental folds (marionette lines). Sculptra is reconstituted 2—/ 
days before the anticipated injection treatment with 6 mL bacte- 
riostatic water and allowed to sit. On the day of injection, another 
3 mL of lidocaine with epinephrine is added to the vial to make 
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Fig. e10.3 Silikon 1000 is supplied in a vial that can be stored at room 
temperature. The filler is drawn up with a | 6-gauge needle and is 
injected with a 25-, 27-, or 30-gauge needle depending on the 
preference of the injector and the area treated. 
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Fig. 10.102 This patient was injected twice over a 3-month period 
with 0.2 mL of Silikon 1000 in each lip. 








the total diluent volume 9 mL. The solution can be gently rolled 
but not shaken to a point where bubbles would form. Prior to 
injection, the Sculptra solution is drawn from the vial with a 
2 | -gauge needle and injected with a |-inch, 25-gauge needle (Fig. 
10.108). The injection depth varies from treatment regions and 
injector preferences but it is always subdermal. Injectors that use 
a lot of Sculptra frequently perform panfacial treatment using |—2 
vials that have been diluted out to 9 mL per vial as described. 
When treating the temporal hollows, Sculptra is injected at the 
periosteal level and approximately O0.!—O0.3 mL is injected in each 
aliquot. Approximately |—3 mL is used on each temporal hollow. 
The volume of Sculptra used to treat the cheeks is about 2—3 mL 
per cheek and injected deep to the periosteum at the malar region, 
and is fanned into the malar fat and subcutaneous tissue of the 
cheek from a single puncture site. To treat the nasolabial fold, | mL 
is Injected deep into each fold. The same amount is injected in 


Fig. 10.103 This patient presented with 
a severe lipoatrophy. She was treated 
with silicone rubber implants and 
numerous sessions of Silikon 1000 
injection in the cheeks and midface. 


Fig. 10.104 A patient 
before and after three 
sessions of Silikon |000 
injection in the nasolabial 
folds. Approximately 0.3 mL 
of product was used on each 
fold at each session. 
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Fig. 10.105 A patient (A) before 
and (B) immediately after Silikon 
1000 injection to a deep linear 
acne scar. 
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Fig. 10.106 Depressed acne 
scars Injected with silicon 
1000. (A) Before treatment 
and the (B) immediately after 
injection. 


INJECTABLE FILLERS 





Fig. 10.107 A patient (A) before and 
(B) after 0.3 mL of Silikon 1000 injection 
in the earlobe. This filler produces a very 
natural texture and feel in the lobes. 
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each prejowl sulcus and melomental fold (marionette lines). A new 
needle is placed after every mL of Sculptra injected to maintain 
sharp puncture. Sculptra patients are seen for evaluation 90 days 
after Injection and users report a longevity of up to 18 months. 
Some injectors also use Sculptra as a foundation layer and then 
inject hyaluronic acid fillers over the base (Fig. |0. 109). 
Complications include bruising, swelling, injection bumps, and 
irregularities. In some cases, these can require surgical excision. 
Late-appearing granulomas (1—2 years later) have been reported 
with Sculptra. These may be a result of bacterial transmission to 





Fig. 10.108 Sculptra is a dry powder that is reconstituted before 
injection and injected in various subdermal tissue planes with a |-inch, 
25-gauge needle. The augmentation does not occur until several weeks 
later when a foreign body response ensues. 


the augmented site from bacteria from some other source of 
infection such as sinus or dental infection. 

| have attempted not to specifically discuss each currently avail- 
able filler in depth; they come and go rapidly and can quickly date 
a textbook. Although there are many available fillers, most require 
very similar injection techniques, with the basic difference being 
the specific plane. Fat transfer and liquid silicone oil injection, 
however, are so technically different that their use warrants dedi- 
cated coverage here. 


Fat Transfer 


The injection of fresh or frozen autologous fat is a very popular 
option and could merit an entire textbook to itself. Generally, it 
involves harvesting fat with a syringe technique and injecting it back 
into a remote area. The less manipulation performed on the fat 
cells, the better their survival rate. It is also generally accepted that 
harvesting fat with low manual pressure with a syringe will produce 
a high yield of adipocytes with an intact stromal cell fraction. 

Prior to the procedure, patients are treated with cephalexin 
500 mg every 6 hours, starting the day before the procedure and 
for the following week. 

Fat can be harvested from areas where patients desire reduc- 
tion, such as the lateral thighs in females or the flank region in men, 
although generally not enough fat is removed for transfer to make 
a bilateral difference. | prefer the periumbilical region; there is 
generous fat in most patients, and it is easily accessible. The 
umbilicus and abdomen are prepped and draped in the usual surgi- 
cal manner, and local anesthetic (2% lidocaine with epinephrine) 
is Injected at the proposed puncture site. Tumescent anesthesia Is 
made in the routine fashion by mixing | L of lactated Ringer solu- 
tion (or normal saline) with | mg of |: 1000 epinephrine and 
50 mg of 2% lidocaine. 





Fig. 10.109 This patient is shown before and 6 months after Sculptra injection for facial volumization. He received two vials of Sculptra every 6 
weeks for three sessions. (Photograph courtesy of Jason Emer, MD, with permission.) 
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If using a blunt infiltration cannula, a stab incision is made with 
a No.!! blade or a Nokor needle. If a 23-gauge spinal needle is 
used, no puncture Is necessary. Tumescent infiltration is infused 
until the tissues are firm (Fig. 10.1 10). When the infiltrated region 
blanches, the site is ready for harvest. 

A 3-mm bullet-tip harvesting cannula (www.tulipmedical.com) 
is used for donor site fat extraction (Fig. 10.111). The fat is har- 
vested with low suction and only |—2 mL of negative pressure is 
generated by lightly pulling the plunger to prevent lyses of the fat 
cells. The plunger is retracted while moving the syringe in recipro- 
cal motions, which sucks the fat into the syringe. 

When performed correctly, little blood or aspirate accompanies 
the harvested fat. As most patients have adequate abdominal fat, 
the non-dominant hand is used to pinch a roll of skin and fat. This 
helps keep the cannula in the correct plane and away from the 
rectus and abdomen. The cannula should be passed parallel to 
the skin surface. By pinching the skin, the surgeon can also “feel” 





Fig. 10.110 A standard Klein's solution is injected into the donor 
region until the tissues are firm. Less tumescence Is needed for harvest 
than actual liposuction. 





the fat removal in the area. The goal is to harvest enough fat for 
transfer, without making a defect or surface irregularity on the 
donor site. 

When harvesting fat, about one half of the aspirate will be local 
anesthesia, blood, and lysed fat cells. Keeping this in mind, the 
surgeon should harvest twice as much fat as needed for the recipi- 
ent sites (Fig. 10.1 12A). 

After harvest, some surgeons centrifuge the fat for 3 min at 
3000 rpm. Dedicated fat harvesting centrifuges simplify this step. 
Alternatively, the fat can be allowed to separate by gravity. The 
syringes are placed inverted in a test-tube rack, which allows oll, 
serum, and blood to separate out at the plunger. The pure fat is 
then squirted onto several gauze pads, which allows further disper- 
sion of non-adipose material leaving clumps of “pure” fat. The fat 
is then scooped off the gauze and placed into 10 mL syringes and 
transferred into smaller syringes via a female-to-female connector 
(Fig. 10.1 12B). Some surgeons further emulsify the fat using two 
syringes to a female-to-female Luer Lock adapter and squirting the 
fat from the full syringe to an empty one. This is repeated until the 
fat is creamy in texture. 

An appropriate Luer Lock blunt-tipped injection cannula is 
attached, and the syringes of fat are ready for injection. The key 
to soft tissue filling with fat is to distribute small ribbons or pearls 
of fat into multiple tissue planes, which increases the chance of 
neovascularization. The fat should be injected at the bone level, 
the muscular level, the subcutaneous level, and in the superficial 
fat (Figs. 10.113, 10.114). It is recommended that fat not be 
injected into the dermis, because fibrosis can occur. Large lakes of 
fat are never injected as a bolus in the tissue, as the adipocytes will 
not remain viable. 

An |8-gauge needle is used to make skin puncture sites, and 
these entry sites are placed remote to the intended target so the 
fat does not exit the injection tunnel. The injection cannula is then 
inserted to the target, and the fat ribbons or pearls are injected 
with gentle pressure as the cannula is withdrawn. Numerous 
tunnels are made in various directions (cross-hatching) around the 
area to be augmented. It is preferable to seek virgin tunnels with 
each insertion and withdrawal. Care must be taken to avoid 
intravascular injection, because blindness and stroke have occurred 
with fat transfer. This process is similar to injecting filler but involves 
multiple tissue planes and over-correction. Fat can be used in virtu- 
ally any region that is acceptable to injectable fillers. 

The main problem with fat is that it is resorbed by the body, 
often very fast. When fat is injected, about one-third of the adipo- 
cytes will survive and become viable, but the other two-thirds of 


| 


Fig. 10.111 (A) A blunt-tipped bullet-tip cannula with three openings is used to harvest the fat from the donor site; (B) 0.9-mm, 20-gauge 


microcannulas for fat injection. 


612 


the injected volume will be resorbed. This means that it will take 
multiple injection sessions to achieve a desired result that may or 
may not be permanent. Some doctors dispute that this much fat 
is lost after treatment, but most will agree that there is some 
component of post-injection loss. The need for over-correction 
can be problematic, as patients have an overtreated appearance 
from days to weeks. Some practitioners will freeze harvested fat 
for up to a year to reinject, whereas others use fresh harvest at 
each session. Freezing fat may qualify an office as a tissue bank in 
some states, which requires significant attention and scrutiny, 
Postoperative care includes ice to the treated areas for 48 h, 
and asking the patient to refrain from excessive animation for 





Fig. 10.112 (A) Harvested fat that has been drained and is ready to 
transfer Into smaller syringes for facial injection. (B) Pure fat that has 
been allowed to separate from other fluids being transferred into 
another syringe for injection. 
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several days. Fig. 10.1 15 shows a before and after image of a facial 
fat transfer patient. 


Commentaries 
Fat Grafting 


Ryan M. Diepenbrock 

The views expressed in this material are those of the 
author, and do not reflect the official policy or position 
of the US Government, the Department of Defense, or 
the Department of the Air Force. 

| would like to thank Dr. Niamtu for the opportunity to provide 
commentary on autologous fat transfer. The preceding section on 
fat transfer provides the basics of fat grafting. There are entire 
volumes written on this topic that will provide much more detail 
than the allowable space provided in this section. | provide here 
some additional insight and describe my technique. Fat transfer is 
an ever-changing discipline. 

As the facial cosmetic surgery paradigm continues to shift from 
tissue resection and resuspension to volume rejuvenation, no text 
on this subject matter would be complete without a section on 
autologous fat transfer. Volume loss is readily noticeable as we age. 
Loss of skin elasticity, resorption of the malar process of the maxilla, 
and fat atrophy lead to a deflated and hollowed look. The combi- 
nation of these factors leads to periorbital and temporal hollowing, 
teartrough and A-frame deformities, deepened nasolabial folds, 
thin lips, and creation of a prejowl sulcus. 

Contemporary facial cosmetic surgery relies as much on volume 
replacement as conventional lifting and repositioning. Current 
modalities for volume replacement include facial implants (silicone 
or porous polyethylene), injectable fillers, or autologous fat. There 
are multiple variables that must be considered when deciding the 
type of augmentation and technique best suited to replace volume. 
Often, multiple modalities may be needed to get the ideal result. 
Factors such as the degree of volume loss, thickness and quality of 
overlying skin, the patient's financial means, and his or her desire 
for surgical versus nonsurgical treatment all play a role in treatment 
planning. When considering volume rejuvenation, the surgeon 
must also take into account large shifts in the patient's body mass 
index (BMI) or anticipated weight loss. This is especially important 
when considering fat transfer. 





Fig. 10.113 (A) A pilot puncture with an |8-gauge needle and (B) a microcannula inserted for injection. Although this is a larger syringe, many 


injectors prefer |-mL syringes for injection. 
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Autologous fat transfer can be used as a solo procedure or to 
compliment other procedures. | often describe fat transfer to my 
patients as “the icing on the cake.” In my practice, autologous fat 
transfer is useful when treating small to moderate degrees of 
volume loss. It can work very well in the periorbital area to diminish 
hollowing or provide a small amount of browlifting. It is very useful 
to efface temporal hollowing and when treating teartrough defor- 
mities. For patients with mild to moderate pseudoherniation of the 
lower orbital fat pads with associated lateral orbital and nasojugal 
hollowing, fat transfer is useful in camouflaging the prolapsed fat 
and may alleviate the necessity to do a lower lid blepharoplasty. 
This is in contrast to a patient with significant malar/submalar 





Fig. 10.114 The treated fat is injected into the recipient sites and 
multiple tissue levels using microcannulas. Small aliquots of fat are 
injected in numerous planes from bone to dermis. 


deficiency who may benefit more from an implant. Additionally, a 
patient with deep jowling may benefit more from a facelift than fat 
transfer. 

Many opponents to fat transfer will reference older literature 
citing only a 30% “take” rate of grafted fat. Although this may have 
been the case with older techniques, contemporary fat separation 
systems and the addition of platelet-rich plasma show promise in 
increasing the survivability and “take” rate of grafted fat. | have tried 
nearly all of the traditional and contemporary separation techniques 
to include gravity separation, closed membrane filtration, fat 
washing, and multiple centrifuge techniques. My best results thus 
far are with the AdiPrep system (Harvest Terumo BCT, Lakewood, 
CO) and platelet-rich plasma (PRP) in a 10: | fat/PRP ratio. 

Multiple factors seem to influence the survivability of transferred 
fat. These factors include excessive negative pressure when 
harvesting, amount of unseparated fatty acids, blood products, 
tumescent anesthesia, aggressive and excessive fat manipulation, 
bulk and unlayered injection technique, and injection into highly 
animated facial regions. Advanced fat processing systems such as 
AdiPrep and PureGraft have shown promise in increasing long- 
term fat retention rates. It is believed that these systems are 
superior compared to simple centrifuging or gravity separation 
because they remove more oils, blood products, and tumescent 
anesthesia. 

Platelet-rich plasma has been readily used in the fields of oral 
and maxillofacial surgery, dentistry, neurosurgery, plastic surgery, 
and orthopedic surgery, since the 1990s. PRP is blood plasma with 
a concentrated source of autologous platelets. Growth factors such 
as platelet-derived growth factor, transforming growth factor beta, 
insulin-like growth factors | and 2, vascular endothelial growth 
factors, and connective tissue growth factors are released via the 
degranulation of alpha granules. This theoretically stimulates both 





Fig. 10.115 (A) This patient presented with a radiation-induced facial asymmetry from treatment of a childhood tumor. (B) Approximately 100 mL 
of fat was injected throughout the hypoplastic regions and the patient is shown 6 weeks later. Much of this augmentation was lost over the ensuing 


6 months and required reinjection. 
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bony and soft tissue healing. PRP has gained popularity recently in 
the fields of wound care, sports medicine, and cosmetic surgery. 
PRP may be beneficial when combined with autologous fat 
transfer because it may aid in wound healing and graft survival. One 
of the downsides of fat transfer is the inability to place large volumes 
of fat and expect survival. Grafted fat must have a blood supply in 
order to survive. Without a blood supply, the grafted fat will 
undergo central necrosis leaving only the adipocytes, which were 
able to obtain a blood supply via neo-angiogenesis. It is believed 
that PRP will increase the survivability of transferred fat because 
the activated growth factors will bind to the mesenchymal cells 
such as endothelial cells, mesenchymal stem cells, epidermal cells, 
adipoblasts, and osteoblasts. The result of this binding is cellular 
proliferation and angiogenesis leading to graft survival. 


Patient Selection 


Although there is a paradigm shift in facial cosmetic surgery from 
resection/suspension to volume rejuvenation, fat is not the Holy 
Grail. There are many doctors promoting liquid lifts, full face fat 
grafting, and other nonsurgical modalities. There is a time and a 
place for fat transfer, but patients with significant jowling, deficient 
genial projection, submental laxity and platysmal banding, moder- 
ate to severe brow ptosis, and deficient midface projection will 
require more than fat grafting can offer. 

Patients with a history of fluctuating weight may not be good 
candidates for autologous fat. As discussed by Dr. Niamtu above, 
fat is frequently transferred from the abdomen and thighs. These 
are often the first locations to gain size when a person gains weight. 
Since fat maintains its properties when transferred, if a patient has 
large shifts is weight after transfer, there may be significant asym- 
metries, and cosmetic deformities. 

Very thin patients with extremely thin, friable skin, significant 
photodamage, and deep static rhytids (extreme Glogau 4 skin 
type), may also be questionable candidates. These patients are 
prone to postoperative topographic irregularities due to lack of 
subcutaneous tissue (every little irregularity shows), prolonged 
erythema, tissue breakdown, and resorption. 

Caution should also be taken with the young adult population. 
What a young patient perceives as a cosmetic defect in his or her 
20s or 30s may continue to worsen as the patient matures. As the 
patient ages, continued changes in skin elasticity, fat volume, and 
underlying bone architecture will progress. A better option may 
be hyaluronic acid or other fillers. 

In my practice, | most commonly transfer fat to the lower lids 
and teartroughs. This is followed by the cheek and malar region, 
the upper lid and brow, and temples. Next most common are the 
prejowl sulcus and mandibular border. | less commonly will inject 
into the lips and nasolabial folds. | feel these areas are usually better 
treated with injectable fillers. Due to the high mobility in these 
regions, | feel that the percentage of fat that “takes” is less than 
other areas of the face. 

When preparing for a case, It is extremely important to estimate 
the volume of fat needed. Fig. 10.116 shows the most commonly 
grafted sites and the typical amount of fat transferred in milliliters. 
The transferrable fat yield will vary based on the fat preparation 
system used. For standard centrifuge separation at 3000 rpm for 





Fig. 10.116 The most commonly treated areas with fat transfer, with 
the typical amount of fat grafted per site. The numbers annotate as cm’? 
of transferred fat. 


3 min, the general fat to lipoaspirate yield is roughly |:3. For 
AdiPrep, the yield is generally | :4 or 1:5. This would infer that a 
larger portion of waste product is being removed with the more 
advanced separation systems. When planning the amount of 
lipoaspirate to harvest, it is always advantageous to remove slightly 
more than estimated to avoid the need to reharvest. 


Harvesting 


Common harvesting sites include the abdomen, flanks, lateral and 
medial thighs, and medial knees. | prefer to harvest fat from the 
medial thigh and knee. When following basic liposuction tech- 
niques, the medial thigh and knee are relatively safe locations due 
to the absence of vital structures. Even the thinnest patient will 
generally have enough fat to harvest in these areas. This is not 
always the case with the abdomen. It is important to note, that 
when harvesting from the abdomen, it is essential to ask about any 
history of abdominal surgery and to evaluate for untreated hernias. 

In the preoperative holding, both the harvest and recipient sites 
are marked with the patient standing. A topographical map of the 
harvest site Is marked to ensure an even and aesthetic harvest. In 
the operating suite, small aliquots of 2% lidocaine with | : 100,000 
epinephrine are injected at the incision sites. Next, using either an 
| 8-gauge needle or a No. | | blade, stab incisions are made. Using 
a blunt-tipped harvester cannula (Sorensen or Tonnard; Tulip 
Medical, Inc., San Diego, CA), the harvesting sites are infiltrated 
with tumescent anesthesia in the lipocutaneous plane. Once the 
harvest site is blanched due to vasoconstriction (10—20 min), the 
harvesting cannulas are attached to the 20-mL syringe provided in 
the AdiPrep kit and harvesting is begun. Keeping in mind the fat to 
lipoaspirate yield, roughly 4 times more lipoaspirate is harvested 
than the intended volume of fat needed to graft. This means for 
most patients roughly 50-100 mL of lipoaspirate is harvested. 
Bilateral harvest ensures symmetry. Although a relatively small 
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Fig. 10.117 The 2—3 mL of negative pressure performed with manual 
suction has shown to be less traumatic than machine-assisted 
liposuction. 


amount of fat is being harvested compared with a formal body 
liposuction procedure, the surgeon must still ensure a smooth 
tissue contour without dimpling. When harvesting fat, manual 
negative pressure, roughly 2-3 mL (Fig. 10.1 17) has been shown 
to be less traumatic on harvested adipocytes. Standard liposuction 
techniques are then applied to harvest the desired amount of fat. 

After the fat is harvested, it is separated from the fatty acids, oils, 
blood, and tumescent anesthesia. There are multiple methods that 
have been discussed previously, but detailed description is beyond 
the scope of this text. In my practice, platelet-rich plasma is col- 
lected using the SmartPrep system (Harvest Terumo BCT, Lake- 
wood, CO) and is then mixed with the purified fat in a | part PRP 
to 10 parts fat ratio via a Luer—Luer transfer technique. It is impor- 
tant to have a homogenous mix of PRP and fat. This is done by 
transferring 3 mL of fat into the |-mL syringe (Fig. e!10.4). Next 
the PRP syringe is adapted and 3 mL of PRP is transferred. This 
technique is done until the |-mL syringe is filled. Next, an empty 
syringe is attached to the other end of the Luer—Luer and the PRP/ 
fat mix is transferred. This is done 2-3 times until the mix is 
homogenous. 

It is Important to understand that the lumen size of these can- 
nulas as well as the harvesting cannulas are manufactured to a 
precise size. The optimal size of grafted fat should be roughly 
| mm in size. This is related to the size needed to promote graft 
survival. Since fat initially survives by imbibition followed by inos- 
culation, fat lobules >| mm in diameter have a decreased chance 
of survival due to central necrosis. The Tulip system uses lumen 
sizes of |.2 mm, 0.9 mm, and 0.7 mm to transfer fat (Fig. e! 0.5). 


Fat Transfer Procedure 
Fat is then transferred via stab incisions located adjacent to facial 


subunits (Fig. 10.118). In my practice, the periorbital region is the 
most commonly grafted subunit of the face. Using the injection 
sites shown in Fig. 10.118, the entire bilateral periorbital complex 


can be grafted with 5 or 6 stab incisions. The incision sites are 
located in a fashion to promote multidirectional access to specific 
sites. This promotes cross-hatching and uniform distribution and 
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Fig. 10.118 Common entry point sites with treated zones. 


fill. Each injection site is anesthetized with a small aliquot of local 
anesthetic. An |8-gauge needle is then used at each of the required 
entry sites. Using a blunt tip cannula, a multiplanar dissection in 
completed. These are the same blunt tip cannulas that will be used 
to inject the fat. To ensure success, fat must be injected into 
multiple facial planes. Fat is injected into the supraperiosteal, mid- 
facial to deep subcutaneous, and subcutaneous plane. The fat is 
placed in a layered fashion to ensure uniform volume and to 
maximize survival rate. Overfilling one plane (especially the subcu- 
taneous plane) will lead to graft resorption, lumpiness, and asym- 
metry. Fat should always be placed upon withdrawal of the cannula. 
Injection upon advancing of a cannula can result in intravascular 
injection leading to fat embolism. Each pass of the cannula should 
inject no more than O.I mL. A |-cc Monoject (Becton, Dickinson 
and Company, Franklin Lakes, NJ) is preferred because it affords 
the operator precise volume control. A novice mistake is injecting 
the entire length of the cannula. This will lead to excessive fat 
at the entry site. There are those who promote overfilling the 
transferred areas. Although some surgeons overfill, | personally do 
not. With contemporary harvesting, preparation, and surgical 
techniques, | feel that overfilling in anticipation of resorption is a 
thing of the past. During the preoperative consultation, | do explain 
that not all of the fat will “take” and occasionally, we need to 
perform additional grafting. Using this technique, | regraft <5% of 
my patients. 

After completion of the procedure, the incision sites are closed 
with adhesive strips. The harvest sites are closed with resorbable 
gut suture and wrapped with 6-inch ACE bandages. Patients are 
sent home on antibiotic with Staphylococcus coverage, nonsteroidal 
antiinflammatory drugs, and a narcotic of choice. 

Figs. 10.1 19A and 10.120A show a patient with infraorbital 
hollowing with brow ptosis and asymmetry, deep set eyes, 





Fig. e10.4 (A) |-mL syringes with fat prior to transfer. The Becton 
Dickinson Monoject syringe affords the surgeon precise control for fat 
placement. (B) The PureGraft system used in place of centrifuging. 





Fig. el0.5 Tulip facial fat grafting cannulas are available in variable 
lumen sizes and lengths to provide precise placement and control. 
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Fig. 10.119 (A) Preoperative view. (B) The patient | year after bilateral fat transfer to teartroughs, infraorbital region, medial brow, middle and 
lateral brow, lateral canthal, and malar region. A total of 13 cm? of fat was transferred; 2.6 mL of fat was injected in the right lateral canthal and 
brow region; 3.4 mL transferred to the left brow and lateral canthal region; 3.4 mL transferred to right nasojugal, lower rim, and malar region; and 
3.6 mL to the contralateral side. The patient additionally had a trichophytic browlift procedure and filler to the upper and lower lip. 





Fig. 10.120 The same patient as shown in Fig. 10.119: (A) before and (B) after. 
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teartrough deformities, static and dynamic forehead and glabellar 
rhytids, deep nasolabial folds, and deficient lip volume and archi- 
tecture. Figs. 10.119B and 10.120B show the after images at | 
year postoperatively. She was treated with a trichophytic (transfol- 
licular) browlift to address the brow ptosis. Fat grafting for brow 
elevation alone would not have addressed this as a solo procedure, 
but complementary fat transfer in the brow, lateral canthal region, 
and glabella helped to reduce the appreciable hollowing. Without 
fat grafting, a brow lift alone would have accentuated the deep set 
appearance of the eyes. Fat grafting to the lower lids, nasojugal 
folds, and cheeks improved the double convexity deformity and 
promoted a smooth transition at the lid/cheek junction. Another 
example of multimodality treatment was the use of hyaluronic acid 
filler in the lips and nasolabial folds. 


Conclusion 


Fat transfer is an ever-changing and evolving discipline. It enables 
to surgeon to truly sculpt the face. Although there is a fairly steep 
learning curve, once mastered, the surgeon has artistic liberty to 
diligently build and refine a face from the base up. Over the next 
decade, research in the field of biomedical science and tissue 
engineering will continue to expand our knowledge and surely will 
influence our techniques and results. 


Correcting the Upper-Eyelid Hollow 
With Injectable Filler 


Morris E. Hartstein 

Much attention is given to the aging changes around the lower lid 
and cheek, and as a consequence of volume loss. However, if we 
observe the superior sulcus, we find that volume loss occurs here 
in addition to the aging process. As we age, the sulcus becomes 
less full, more hollowed out with baring of the superior orbital rim 
and loss of the parallel relationship between the superior skin fold 
and the lid margin. A small percentage of patients are actually born 
this way, but by far, most people have a fullness to the upper lid. 
This is also evident by looking at photographs of models in any 
current magazine. This has been described as type | and II eyelids, 
by Glassgold. 


Hyaluronic acid (HA) fillers are excellent for addressing this 
deformity. It is preferable to use a light to moderately concentrated 
filler such as Restylane, Belotero, or Juvederm. | explain to the 
patient that due to the very thin skin in this area, It is important to 
go slowly and the final result may take several sessions. It Is very 
hard to go backwards (i.e., to selectively dissolve the HA in this 
area) if there Is an over-correction, without having to start over 
from the beginning. Therefore, it is preferable to build up the lid 
in a controlled fashion. 

Topical anesthetic such as EMLA is usually sufficient for anesthesia 
without nerve or local blocks, however, they may be used if neces- 
sary for patient comfort. It may be tempting to try to inject the 
filler material into the deep sulcus, as is done in other depressed 
areas. In the deep superior sulcus, however, the hollow is like a 
black hole, and almost no amount of filler injected will have much 
effect. Instead, the injections need to be superficial with the idea 
of unfolding the eyelid skin. The location of the initial injection is 
the most difficult because it may be hard to visualize how starting 
superior to the hollow is going to help attain the ultimate goal. A 
needle may be used with multiple, small-volume injection points. 
The injections begin superiorly, just beneath the brow cilia, injecting 
superficially. The brow may be raised so the needle in the superior 
orbital rim can easily be identified. Slowly, the injections are placed 
more inferiorly toward the lid. At a certain point, the infolded eyelid 
skin will “pop” out and will begin to look like a lid fold. This is a 
good point at which to demonstrate the process to the patient 
with a mirror. Suddenly, the hollowed, bare orbital rim will be 
softened and they can readily see this. Once the lid has begun to 
pop out, it is easy to add volume wherever it is needed within this 
fold in order to contour the new lid fold all the way across. It is 
important to resist the inclination to complete the treatment in one 
session as again, over-corrections are hard to modify. The patient 
Is usually impressed with the result at this point and is happy to 
return again in |—2 weeks. This same procedure may also be 
carried out using a cannula. The cannula is introduced at the 
temporal-superior orbital rim, advanced medially, and injected 
slowly as the cannula is withdrawn (Fig. 10.121). 

This method ts safe, reliable, and reproducible with a very high 
rate of patient satisfaction. 





Fig. 10.121 This patient has already received hyaluronic acid to fill the hollow sulcus in the upper lid. (A) The residual crease laterally remains to 
be filled. (B) The needle is introduced above the crease, injecting slowly and superficially in order to “unfold” the crease. (C) Immediately after 


injection, the crease is “unfolded” and the lid appears full. 
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Injecting the Temporal Region 


Neil Agnihotri and Joe Niamtu, III 

Hollow temples are a stigmata of upper facial aging. Although some 
individuals exhibit hollow temples as a result of development or 
heredity, aging Is usually a universal culprit. Hollow temples can be 
treated with silicone implants and injectable fillers. High G prime 
hyaluronic acid fillers, Radiesse, Sculptra, Silikon 1000, and autolo- 
gous fat are popular contemporary injection materials. Much 
recent attention has been given to the possibility of middle temporal 
vein (MTV) injection with significant complications. 

The middle temporal vein is an important anatomic landmark 
when performing temporal augmentation for temporal hollowing. 
There have been reported cases of pulmonary embolism and 
cardiac arrest as a result of inadvertent intravascular injection of 
materials into this vessel. Whether injecting autologous fat or 
hyaluronic acid filler material, it is critical to identify the regional 
landmarks to be able to avoid the middle temporal vein. Unfortu- 
nately, its significance has been understated in many previous 
descriptions of the area. 

The middle temporal vein receives venous drainage from the 
medial zygomatico-temporal vein and has connections with the 
cavernous sinus via the supratrochlear vein and the periorbital vein. 
Originating from the level of the lateral brow, the MTV follows a 
course approximately 23.5 mm above the junction of the frontal 
and temporal processes of the zygoma and 18.5 mm above the 
central region zygomatic arch (Fig. 10.122). It is a relatively large 
vessel with a mean diameter of 2—5 mm. In terms of depth, the 
MTV lies between the superficial fascia (temporoparietal fascia) and 
the superficial layer of the deep temporal fascia in the temporal 
portion of the buccal fat pad. This means that it is not immediately 
subcutaneous, so avoiding the MTV above and below as well as 
in terms of depth is important. 

There have been multiple case reports of non-thrombotic 
pulmonary emboli as a result of inadvertent injection of filler 





Fig. 10.122 The middle temporal vein (MTV) can be large (blue line) 
and, as it traverses the temple, can be an inadvertent target for 
intravascular injection. The horizontal white line signifies the zygomatic 
arch and the danger zones in millimeters above the arch are indicated. 
Injecting away from the MTV and deep to it are the safer regions. 
Superficial injection can also be performed if it is in the superficial 
subdermal region. 


material into the MTV, with one resulting in cardiac arrest and 
death. An additional risk is cavernous sinus embolization due to 
inadvertent intravascular injection. 

In order to avoid the MTV during temporal augmentation, 
several factors are helpful. Foremost is to understand the course 
of the vein and the identification of the described anatomic land- 
marks. Using a blunt cannula inserted to the periosteal level and 
depositing filler while withdrawing the cannula is probably safer 
than sharp needles in this region. Injection at the periosteal level 
or in the immediate subcutaneous region away from the MTV is 
important. 


Facial Framing, Halos, and Triangles 


Samuel M. Lam 
My Philosophy and Strategy for Facial 


Volumization Using Facial Injectable Fillers 


To start with, | believe that it is always important to strive to achieve 
a better “blink,” i.e., the concept espoused by Malcolm Gladwell, 
in which one judges another person in a nanosecond. loo often, 
female patients ask for microadjustments in their face, such as fixing 
fine perioral rhytids that are imperceptible to another person 
because they use magnifying lenses to evaluate their faces. | believe 
constantly studying the face with the right-side (or aesthetic) brain 
is important during injecting a face to achieve a balanced outcome. 
| typically ask a patient how much budget he or she has that day 
and then | look at all of the shadows on the face to build a com- 
posite whole. The problem is when the fillers are too concentrated 
in one area, sometimes the result is unbalanced or there is not 
enough “blink” improvement in the face. Contrarily, if the product 
is spread too thinly across the face, the result can be imperceptible. 
| try to help most patients focus around their eyes because the 
periorbital region can make the eyes look brighter and more 
youthful, which is the seat of emotional connection with one 
another and the center of where we focus our attention when 
engaging and speaking with another person. | use cannulas almost 
100% of the time to perform my work in order to achieve greater 
precision, less ecchymosis, greater comfort, and less risk of vascular 
injury and thereby minimize the problems that arise from rare but 
devastating tissue compromise. 

| would like now to outline my aesthetic strategy for how | 
visualize the face and then inject it. The first concept that | would 
like to address is the idea of facial framing. As the face loses volume 
through aging, three circles of depression become manifest: the 
periocular region (orbital rim), around the mouth, and around the 
perimeter of the face (Fig. 10.123). The goal is to restore these 
circles in a way that will help make a patient more youthful in 
appearance. 

The eye frame to fill is composed of the lower-eyelid teartrough, 
the lateral canthal depression, and the upper-eyelid and brow 
hollow; the eye frame will be more specifically discussed with a 
new paradigm of asymmetric triangles. The perioral region to fill 
includes the nasolabial groove (with a focus on the upper recess 
known as the canine fossa), the marionette line, the prejowl sulcus, 
and the anterior chin depression. The facial perimeter to fill includes 
the temple, the subzygomatic arch, the buccal recess, and the 
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Fig. 10.123 The three circles (dashed) for facial framing that would 
ideally be filled: the perimeter around the face that includes the temple, 
subzygomatic arch, buccal area, and prejowl sulcus; around the mouth 
that includes the canine fossa, nasolabial groove, marionette, prejowl 
sulcus, and anterior chin; and the eyes, which can be more explicitly 
thought of as two asymmetric triangles. The upper triangle has a short 
limb medially and the lower triangle has a short limb laterally. 





prejowl sulcus. | will now explore each of these areas more in 
detail. 

The periorbital region is the most important area to fill in many 
cases, for the psychosocial reasons enumerated above. A refine- 
ment to the model of a periorbital circle is the concept of two 
asymmetric triangles (Fig. 10.123). The upper triangle is composed 
of a short medial limb, where the short limb is centered on the 
so-called ‘A-frame hollow” notch (Fig. 10.123) and the long lateral 
limb extends from the notch to the lateral canthus. | now start by 
filling the medial limb first because it sets the amount that | need 
for the outer portion of the eye and sometimes even avoids the 
need for filler in the lateral brow. | believe the reason why the 
inner A-frame is so powerful is that it changes the lateral slant of 
the brow that appears like sagging/gravitational descent and makes 
the entire upper eye frame appear to be horizontal in shape. This 
truly makes the eye seem much brighter and more youthful. | have 
also noticed that aggressive outer brow filling can make the eye 
actually look saggier and also can create a bulginess that Is unsightly. 
The lower-eyelid area has the long medial limb of the triangle 
analogous to the teartrough and a short lateral limb of the triangle 
that occupies the outer quarter of the lower eyelid. | have found 
that not only filling the inner teartrough but also filling the lateral 
short triangle limb is important to help change the slanted appear- 
ance of the triangles into a horizontal shape that is much more 
youthful in nature. Finally, after filling these two triangles, the physi- 
clan should look at the outer canthus for a residual depression that 
should be filled to complete the circular frame. 
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The perioral area is pretty straightforward in terms of filling it. 
If | have limited injectable product | may not fill the entire nasolabial 
groove but just focus on the upper-third of the groove, i.e., the 
canine fossa that typically transforms the appearance of this area 
sufficiently without need for excessive product. The marionette 
line is the only area on the face that | occasionally use a needle to 
inject because the cannula does not always succeed. The physician 
should always start conservatively in this area and if further 
improvement is not achieved, then he or she should stop, or risk 
overtilling. The prejowl sulcus is defined both anterior to the jowl 
along the mandibular border but also inferior to the mandibular 
border anterior to the jowl to capture the sagging jowl better and 
to camouflage it. Occasionally, in larger owls, the area behind the 
jowl (or post-jowl sulcus) should also be filled to achieve a better 
outcome. The anterior chin depression can be visualized as an 
upside-down “U"-shape, extending from prejowl sulcus through 
the mental sulcus to the other prejowl sulcus. Filling this area is 
critical to help soften the bony appearance of the lower face. 

The final circle, or halo, involves the outer perimeter of the 
face. | am much more focused on the lateral border of the face 
than the anterior cheek for a few reasons. The anterior cheek can 
look very overdone, even with the slightest degree of augmenta- 
tion because the patient can look “cheeky,” i.e., appear to have an 
unreasonably large cheek, when the person smiles. Accordingly, | 
fill the anterior cheek only after other areas have been filled and | 
have the patient smile as the product goes in to ensure that the 
cheek does not look too full in both dynamic and static states. The 
goal of filling the halo or perimeter of the face is to help make 
the entire face appear more like a smooth oval. With aging, there 
is a lateral concavity in the temple, which is situated above the 
zygomatic arch, and another concavity below the zygomatic arch 
in the subzygomatic recess. My goal is to fill these two adjoining 
depressions to render it into a single convexity extending uniformly 
down to the jawline. In continuity downward would be the buccal 
recess and the aforementioned prejowl sulcus. The halo of the 
face Is so Important because the frame along the outer face truly 
affects how we read a face in terms of its youthfulness. Ifthe patient 
is heavier set, surprisingly, filling the upper outer face (albeit con- 
servatively) and along the prejowl sulcus can actually make the face 
look slimmer. More aggressively filling to include the buccal recess 
and at times the lateral jawline, can help an overly narrow face 
look more balanced by being slightly wider. Accordingly, perimeter 
facial filling is a critical element to overall facial rejuvenation with 
fillers. It is important always to return to the frontal view of the 
patient when injecting to see how the injection has impacted the 
aesthetic appearance from the frontal view, which is the most 
important vantage to consider. 

Whenever | inject patients, | always have them sitting up so that 
the natural shadows that are cast on the face are evident. | do not 
want to initiate any dental blocks or do neuromodulators before- 
hand because they create too much distortion in which | cannot 
read the face properly. If | am planning to inject the lips, | will finish 
the facial injections, then perform a dental block, then augment the 
lips. The last procedure that | perform is neuromodulator injection. 
As | inject the face, | constantly gauge how much product that | 
have left and continue to engage my right brain to evaluate if | am 





Fig. 10.124 This 48-year-old woman (A) before and (B) | year after fillers, along with neuromodulators and skin-care therapy during that time. 


making a positive change in the person's countenance. | liken my 
work to redesigning a bathroom in which after the bathroom is 
remodeled the rest of the house looks older. My goal is not to run 
out of funds when redesigning the bathroom but to keep sufficient 
funds (filler product) to remodel the entire project (the face). 

By developing a keen artistic eye, the physician can achieve 
remarkably beautiful facial results that are natural, pleasing, and are 
as cost effective as possible for a particular patient (Fig. | 0.124). 


Complications of 
Injectable Fillers 


Most complications associated with injectable fillers are minor but 

devastating complications including blindness and massive soft 

tissue necrosis are reported with increasing frequency as the popu- 

larity of fillers increases. Complications can include: 

@ Vascular compromise causing blindness, stroke or tissue 
necrosis 

@ Hypersensitivity or foreign body reactions causing nodules or 

granulomas and scarring 

Infection (bacterial, herpetic, and fungal) and abscess 

Bleeding causing hematoma and ecchymosis 

Overtreatment, undertreatment, and asymmetry 

Edema including angioedema 

Contour irregularities or material visible through skin 

Migration of filler material 

Hyper- or hypopigmentation of injection site. 

Filler complications can also discussed in terms of the type of 

filler. Treatment problems with hyaluronic acid fillers may be quickly 

remedied by dissolving the filler with hyaluronidase while fillers 

such as Bellafill or Silicone are permanent and may have permanent 

complications. 


Blindness remains the most serious of all filler complications and 
can occur from inadvertent injection of filler into the arterial or 
venous systems. 


Vascular Complications of 
Three-Dimensional Fillers 


Jean Carruthers, Alastair Carruthers and Joe Niamtu, Ill 

The popularity of soft tissue augmentation in the face has risen 
dramatically over the last decade. Today, hundreds of fillers are 
used worldwide and form the cornerstone of noninvasive rejuve- 
nation strategies, with mostly minimal side-effects. Occasionally, 
however, serious and potentially devastating complications may 
occur, the most feared of which fall under the umbrella of vascular 
compromise leading to tissue necrosis, scarring, and partial or 
complete loss of vision that is often irreversible. The recent 
remarkable rise in the use of filling agents, along with more three- 
dimensional treatment approaches, have led to an increase in 
reports of vascular complications. Although these events are rela- 
tively rare and not always avoidable, establishing an office-based 
protocol for their prevention and timely management Is critical and 
may improve long-term outcomes. 

The incidence of vascular occlusion after cosmetic filler injec- 
tlons appears to be on the rise, likely due to both the phenomenal 
rise in filler popularity and the shift from a two-dimensional injec- 
tlon approach to three-dimensional rejuvenation techniques using 
fillers intended for deeper placement. In 2014, Beleznay et al. 
published their experience with |2 cases of vascular compromise 
in the nasolabial fold or lip (n = 8), malar cheek (n = 2), nasal ala 
(n = |), and glabella (n = |) over a 10-year period and a total of 
| 4,355 filler injections. Occlusions occurred with monophasic and 
biphasic HA (eight cases) and an experimental particulate filler (four 
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Fig. 10.125 Complex vascular arterial and venous systems in the face can be compromised by filler treatment and an errant bolus of filler can end 
up in the eye, brain, or blocking perfusion of large amounts of soft tissue. It is critical for all injectors to understand the anatomy in the regions they 


treat. 


cases), all placed in deeper planes for volume augmentation. No 
cases of vascular compromise were observed with superficial 
placement of fillers. 


Mechanism and Anatomy 


Numerous articles state that vascular compromise from fillers 
occurs via one of two mechanisms. The most common and 
undisputed cause of vascular compromise is direct injection of filler 
material into the vasculature, which can cause antegrade flow with 
total obstruction leading to blindness and/or soft tissue devitaliza- 
tion. Vascular compression is often attributed as a cause of vascular 
compromise by injection of the filler itself and exacerbated by 
secondary inflammation and edema, which increases the amount 
of pressure on the vessel and leads to decreased skin perfusion. 
These authors do not necessarily agree that vascular compression 
can produce the same occlusion or damage as intravascular injec- 
tion. Surgeons experienced with tissue expanders or tumescent 
local anesthesia realize that extreme compression can be placed 
on soft tissues without vascular compromise. Regardless of the 
cause, vascular compromise can result in tissue necrosis or loss of 
vision, depending on the affected vessel. Intravascular injection 
does and can occur, despite extensive knowledge of vasculature 
and relevant injector experience. However, a detailed manage- 
ment protocol (including preventive measures) should the unex- 
pected occur, will ensure timely treatment for the most optimal 
outcomes. 


Blindness 


The internal and external carotid arteries supply blood to the face, 
eyelid, and orbit and are interconnected by a vascular network (Fig. 
10.125). The ophthalmic artery is a branch of the internal carotid 
artery. One of the proximal branches of the ophthalmic is the 
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Fig. 10.126 The extensive venous system of the face and periorbita 
can communicate with the cavernous sinus and pulmonary system 
through anastomoses. 


central retinal artery. The distal branches of the ophthalmic artery 
supply facial regions including the dorsal nasal, angular, supraorbital 
and supratrochlear arteries. Retrograde and then antegrade move- 
ment of a filler within the facial arterial system can occlude the 
ophthalmic and/or central retinal artery (Fig. 10.125). Venous 
drainage of the face is via the internal and external jugular veins, 
which can also lead to the cavernous sinus and the pulmonary 
system (Fig. 10.126). Jiang and Jung and colleagues have reported 





Fig. 10.127 (A) Slit-lamp examination demonstrates corneal edema, anterior chamber reaction with hyphema (blood in the anterior chamber) and 
hypopyon (leukocytic exudate of the anterior chamber), and a mydriatic pupil. (B) Multiple, white emboli are seen along the conjunctival vessels 
(arrows). (Mi Sun Sung, Hyeong Gyun Kim, Kyung In Woo, Yoon-Duck Kim. Ocular ischemia and ischemic oculomotor nerve palsy after vascular 
embolization of injectable calcium hydroxylapatite filler. Ophthal Plast Reconstr Surg 26:289-291, 2010. With permission.) 


cases of pulmonary embolism and cardiac arrest as a result of 
inadvertent intravascular injection of materials into the middle 
temporal vein. 

Vascular occlusion leading to partial or complete vision loss is the 
most feared complication associated with filler injection. Although 
a rare occurrence, affected individuals seldom recover vision. 
The increasingly enthusiastic use of fillers for facial rejuvenation, 
coupled with the development of more viscous agents designed 
for deeper implantation, has led to a rise in reports of blindness. 
Unlike nonocular vascular events, which may be attributed to 
intravascular occlusion, blindness almost certainly occurs with a sig- 
nificant occlusion of the retinal system as, unlike the facial arteries, 
the retinal artery is an endartery. Inadvertent injection into terminal 
or proximal branches of the ophthalmic artery reverses blood flow 
and creates an embolus, which is then pulled into retinal circulation 
by arterial pressure (Figs. 10.127, 10.128). Additional pressure or 
volume of injected material can lead to concomitant stroke. 

All commonly used filling agents have been responsible for 
embolism; however, the injection of autologous fat appears to be 
the most frequent cause of blindness and tends to carry the worst 
prognosis in the event of an ischemic event. In an analysis of 32 
cases of vascular occlusion causing blindness after filler injections in 
the nose, scalp, glabella, and cheek by Lazzeri et al. in 2012, I5 
occurred after injection of autologous fat. While a few patients 
injected with other fillers were diagnosed with transitory blindness, 
none of the patients injected with fat recovered vision. In 201 2, 
Park et al. reported a case series of | 2 patients who experienced 
ophthalmic vascular occlusions following cosmetic injection of 
autologous fat (n = 7), HA (n = 4), and collagen (n = |). Patients 
who received fat fared worse in their visual outcomes than those 
who received HA or collagen. Two patients experienced concomi- 
tant cerebral cortex infarction. In a subsequent retrospective analysis 
of data from 44 cases of vascular occlusion after cosmetic injection 
of filling agents, Park et al. (2014) concluded that autologous fat 
(n = 22) is associated with diffuse ophthalmic artery occlusions, a 
worse visual prognosis, and a higher incidence of combined 
cerebral infarction compared with HA fillers (n = 13). 





Fig. 10.128 Orbital CT scan with axial and coronal views 
demonstrates linear deposits of radiopaque filler in the right medial orbit 
and eyelid, suggestive of multiple emboli along the conjunctival vessels 
(yellow arrows). 


Blindness occurs abruptly and painfully. In 2010, Sung et al. 
describe a patient with sudden excruciating ocular pain and unilat- 
eral vision loss after augmentation of the nasal bridge with calcium 
hydroxylapatite (CaHA). Filler material was visible in the conjunc- 
tival and retinal vessels of the affected eye. The patient partially 
regained his sight with retinal damage. Similarly, Kim et al. pre- 
sented the case of a young woman with unilateral blindness after 
HA injection into the dorsum of the nose in 2014. The extensive 
literature search conducted by Ozturk et al. in 2013 unearthed | 2 
cases of Immediate blindness after injection with HA, PMMA, 
dermal matrix, collagen, poly-L-lactic acid (PLLA), and CaHA. The 
glabella was the most common injection site yielding visual com- 
plications (50%), followed by the nose (33.3%), forehead (8.3%), 
and periorbital region (8.3%). In all 12 cases, signs and symptoms 
developed within minutes of the injection and presented with visual 
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impairment and significant pain. In four patients, a violaceous 
reticular discoloration became evident several days later, followed 
by necrosis in the glabella and nose. One patient experienced 
ischemic stroke in addition to blindness. Only two patients com- 
pletely recovered their vision; one had partial recovery, while six 
remained permanently blind. 

Prevention 

Since treatment to restore vision is nearly always unsuccessful, 
research by Hayreh et al. has shown that retinal circulation needs 
to be restored within 60—90 min if the retina is to survive, so 
prevention is crucial. Due to anatomic variation, a thorough 
knowledge of the arterial system does not always ensure avoidance 
of vascular complications due to the location and depth of the 
terminal and proximal branches. All injectors must use extreme 
caution when injecting in high-risk areas, and choose hyaluronic 
acid formulations whenever possible, as they can be dissolved. 
One author (JN) prefers retrograde injection (withdrawing needle 
while injecting) with thought of retreating from vessels when inject- 
ing while another author (JC) does the opposite, using antegrade 
injection to create a mushroom of filler at the needle tip to serve 
push the vessels out of the way. Regardless of the specific technique 
used, all injectors must perfect a technique which works safely in 
their hands to minimize the chance of intravascular injection. 
Treatment Protocol 

Successful treatment of vascular compromise depends on early 
recognition of impending necrosis, which is often preceded by 
blanching of the skin, followed by discoloration of the surrounding 
tissue. Injection is immediately discontinued at the first sign of 
occlusion, after which any number of measures have been 
employed successfully in an attempt to increase blood flow and 
oxygen to affected areas, including heat, massage, topical nitroglyc- 
erin paste, aspirin, antacids, and medications intended for the 
treatment of erectile dysfunction. Low molecular weight heparin 
may prevent thrombosis and embolization. In the event of 
HA-induced occlusion, hyaluronidase will catabolize the injected 
HA and improve the outcome if used early (within 4 h of injection); 
Kim et al. found no benefit if administered after 24 h. There is 
some evidence that hyaluronidase may also reduce the pressure 
within the occluded vessel; Dayan et al. recommend 20-30 U 
regardless of type of filler used. 

In our offices, we have established a protocol for immediate 
and ongoing care of vascular compromise to improve patient 
outcomes and reduce the risk of permanent complications. At the 
first sign of blanching, we discontinue injection and begin warm 
compresses (for 10 min every |—2 h) to encourage quick vasodila- 
tion. Massage of the affected area can reverse a blanched or dusky 
appearance, if only momentarily, and should be repeated regularly 
for several days to improve the likelihood of tissue viability. In cases 
of HA-induced compromise, we inject hyaluronidase at the injec- 
tion site and along the course of the suspected offending vessel. 
Topical 2% nitroglycerin paste is applied to the affected area, initially 
applied every |—2 h. This may increase vasodilation and can be 
continued at home three times a day, if tolerated. However, the 
regular use of nitroglycerin paste is controversial due to the pos- 
sible disruption of deeper vasculature or, in the case of particulate 
fillers, the risk of further migration and vascular compromise. 
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Box 10.1 Preventive measures to avoid intravascular 
injection 
e Meticulous understanding of facial vascular anatomy and 
danger zones is a requisite for all injectors 
e Discontinue injection at first sign of blanching, pain, or visual 
complaints 
e Inject slowly with small depositions of filler using small 
needles or cannulas 
e Aspiration (if possible) prior to injection can confirm 
intravascular needle position 
e = Inject with low pressure on the syringe plunger 
e Inject when withdrawing and not while the needle/cannula 
is advancing 
e Do not inject in regions of recent trauma such as recent 
blepharoplasty or facial injury 
e Local anesthesia with epinephrine prior to injection may 
constrict surrounding vessels. 


Box 10.2 Emergent treatment for nonocular intravascular 
injection 

e Inject hyaluronidase around the entire region including the 
course of the suspected vessel as it is possible to permeate 
into the vessel 

e Hyaluronidase can also dissolve native hyaluronic acid and 
decompress problems with non-hyaluronic acid 

e Inject lidocaine along the vessel for antispasmodic effect 

e Apply topical 2% nitroglycerin paste to encourage local 
vasodilation every |—2 h 

e Aspirin, initial sublingual dose of 325 mg (81 mg/day 
thereafter) or anticoagulation and antiinflammatory 

e Heat/massage to region for |5 min every 2 h 

e Administer nasal oxygen 

e Prednisone 60 mg/day for 5 days for antiinflammatory effect 

e Some practitioners recommend systemic Viagra (sildenafil) 
for vasodilation 

e Prostaglandin for smooth muscle relaxation use is for 
venous congestion, vasodilation, and inhibition of platelet 
aggregation with a dose of 10 ug/day via IV infusion 

e Consider hyperbaric oxygen (HBO) for impending or 
significant necrosis. 


Aspirin may prevent blood clotting in an occluded vessel and 
potentially reduces inflammation; an immediate sublingual dose of 
325 mg is administered, followed by 8! mg/day thereafter. The 
addition of 20—40 mg oral prednisone further decreases inflamma- 
tion. Finally, hyperbaric oxygen has the potential to deliver oxygen 
deep into the skin to keep tissue viable and may be considered, 
though its use is controversial. 

Box 10.1 shows preventive steps to reduce the incidence of 
intravascular injection and Box 10.2 shows emergent treatment 
options for treatment of intravascular injection. 

Treatment 
In the event of sudden severe pain or blindness, injection should 
be halted and the patient immediately taken (with advance warning) 


to an ophthalmologist or oculoplastic colleague, rather than a 
general emergency ward with its long wait time. Circulation to the 
retina must be restored quickly if any vision is to be recovered. 
Therapeutic options include direct injection of the ophthalmic 
artery with hyaluronidase by a neuroradiologist or massive systemic 
doses given intravenously, and attempts via massage, pharmaceu- 
ticals, or surgery to rapidly reduce intraocular pressure and shift 
the embolus. 

However, we suggest that early recognition of retinal artery 
occlusion and timely retrobulbar injection of large amounts of 
hyaluronidase decomplexes intravascular HA and may help prevent 
otherwise almost certain partial or complete loss of vision (Box 
10.3). DeLorenzi (2013) and Fagien (2013) have demonstrated 
that hyaluronidase will almost immediately clear HA from an 
occluded vessel when injected alongside said vessel, and retrobul- 
bar hyaluronidase has been used to clear intraocular vitreous 
hemorrhage. We suggest keeping a current and adequate supply 
on hand; preferably a product manufactured without thiomersal 
and not compounded. Although its use for this complication is 
theoretical, retrobulbar injection may be, as Fagien has suggested, 
the single most effective method of dissolving unwanted HA in the 
artery and surrounding tissues in the case of HA-induced occlusion 
and subsequent ocular emergency. 


Facial Soft Tissue Necrosis 


Improper Injection can cause tissue necrosis from vascular injection 
or lateral vessel compression, the latter which these authors feel 
is controversial. While inadvertent arterial injection produces 
immediate sharp pain tissue changes, some clinicians feel that 
venous injection can be painless and delayed but this is 


Box 10.3 Retrobulbar hyaluronidase injection technique 


e Inject a small bleb of local anesthetic in lower eyelid over 
inferotemporal orbit 

e Advance blunt-tip, 25-gauge needle or cannula in the 
inferotemporal quadrant of the orbit at least | inch; the 
needle will be intraconal, inferior, and lateral to the optic 
nerve 

e Inject 2—4 cc (150-200 U/mL) into the inferolateral orbit. 


controversial. The prompt diagnosis and treatment necessary to 
reduce the risk of permanent sequelae, is sometimes complicated 
by the occurrence of delayed compression of vessels. 

Immediate, often painless blanching of the skin frequently indi- 
cates Impending necrosis. However, symptoms may be absent 
until subsequent post-injection inflammation increases. 

Practitioners that frequently perform facial local anesthetic injec- 
tions will occasionally witness soft tissue blanching from uninten- 
tional intra-arterial injection (or from arterial spasm from the 
needlestick) (Fig. 10.129). Although this is generally harmless, it 
illustrates the appearance of tissue after spasm or occlusion. When 
this occurs with a particulate or gel substance, the reaction can be 
severe and cause permanent damage to the soft tissues supplied 
by the damaged vessel. 

Blanching that occurs from small filler bolus of intravascular 
injection which may reperfuse if the injection is halted and the 
tissue massaged (Fig. 10.130). 

Tissue blanching that occurs from intra-arterial injection of filler 
is treated as an emergency as necrosis can ensue (Figs. 10.13 1— 
10.134). This situation may be averted by paying close attention 
to the plane of injection and not over-injecting or injecting with 
excessive pressure to produce blanching from vascular compres- 
sion. If blanching is seen, the injection should be halted and 
emergency treatment initiated. The angular artery is especially at 
risk during nasolabial fold injection and the labial artery in the in the 
upper lip can also communicate with the angular vessels during lip 
augmentation (Fig. 10.132). The supraorbital and supratrochlear 
arteries can be at risk with glabellar injections and the temporal 
vessels can be at risk as discussed earlier in this chapter. Prevention 
of soft tissue necrosis includes the same similar principles of intra- 
vascular injection (see Box | 0.2). 


Conclusion 

Vascular compromise leading to necrosis or vision loss after soft 
tissue augmentation in the face is an alarming event. Impending 
necrosis is evidenced by blanching that may eventually progress to 
discoloration, pain, necrosis, potential infection, and scarring if not 
treated in a timely manner. Embolization of the ophthalmic artery 
is characterized by sudden excruciating ocular pain and often- 
irreversible blindness. Prevention of this complication is crucial: 
attempts to restore vision are usually unsuccessful. We propose 





Fig. 10.129 Two patients immediately after accidental intra-arterial injection (or spasm) of local anesthetic with epinephrine. Although this 
reperfuses without a problem, the appearance is the same as seen with an intra-arterial filler bolus. An occlusion of this type can lead to tissue 


death within the blanched region. 
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Fig. 10.130 This patient was being injected in the central lower lip when severe blanching occurred. The injection was stopped and the lip 
massaged and the reperfused several minutes later without a problem. This was likely the result of a very small intravascular injection to a small 


non-critical vessel. 





Fig. 10.131 A patient that presented several days after lip filler 
augmentation, with a small area of tissue necrosis from probable 
intravascular Injection. 


that early recognition and immediate retrobulbar injection of large 
doses of hyaluronidase may prove an effective therapy in the event 
of an ocular emergency. Office-based protocols for the prevention 
and management of vascular compromise ensure optimal out- 
comes and decrease the risk of permanent sequelae. 


Immediate and Delayed Tissue 
Reactions to Injectable Fillers 


Injection site reactions are classified as allergic (immunogenic) and 
non-allergic, which include erythema, edema, tenderness, and 
ecchymosis. These may be related to poor technique such as high 
injection volume, rough handling of the needle and tissue, high- 
pressure injection, large needles, and overly aggressive massage. 
Immunogenic (allergic) reactions are well known with bovine 
collagen or cadaveric products (both of which are infrequently used 
by contemporary injectors). Hyaluronic acid is a natural component 
of dermal matrix (extracellular) and has no trans-species selectivity. 





Fig. 10.132 A patient 72 h after probable intra-arterial injection of the angular artery via the labial artery, during lip injection with a small cannula. 
Immediate pain and blanching was seen during injection. Her minor skin crusting (A) and left nares ulceration (B) healed uneventfully. A severe 


occlusion could have caused severe tissue loss in this region. 
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Fig. 10.133 This patient was treated in another country with filler injection for depressed scars of the nose. This severe soft tissue necrosis most 
likely resulted from filler injection into the dorsal nasal artery. (A) At 5 days post-injection and (B) at 12 days post-injection. 





Fig. 10.134 A case of massive central facial soft tissue necrosis and 
blepharoptosis resulting from arterial injection of hydroxyapatite filler 
during nasal injection. This case dramatically demonstrates the severity 
of soft tissue necrosis that can occur from simple filler injection. (Mi Sun 
Sung, Hyeong Gyun Kim, Kyung In Woo, Yoon-Duck Kim. Ocular ischemia 
and ischemic oculomotor nerve palsy after vascular embolization of 
injectable calcium hydroxylapatite filler. Ophthal Plast Reconstr Surg 
26:289-291, 2010. With permission.) 


Since hyaluronic acid has the same molecular and chemical com- 
position in all mammals, allergic reaction is rare. Some hyaluronic 
acid fillers are derived from rooster combs and the non-animal 
stabilized hyaluronic acid fillers (NASHA) are synthesized from 
Streptococcus bacteria so distant but significant allergic reaction 
including anaphylactic shock are extremely rare but have been 
reported. As with all allergic reactions, these reactions are treated 
based on their severity. Minor reactions may respond to diphen- 
hydramine while a full-blown anaphylactic response is treated with 
epinephrine, steroids, and airway management. 

Angioedema was formerly referred to as angioneurotic edema 
as it was thought that neurogenic pathways were involved but 
contemporary nomenclature is simply angioedema (AE). AE is a 


rapid swelling of the dermis, subcutaneous tissue, and mucosa that 
is similar to urticaria (hives), which occurs in the upper dermis. AE 
can be acquired or hereditary. The acquired variant can be immu- 
nologic (allergic), non-immunologic, or idiopathic. Hereditary AE 
(HAE) occurs from a genetic mutation and has three classifications, 
all which involve Cl-inhibitor protein, which contributes to a 
pathologic activation of the compliment system. HAE can produce 
swelling and pain in other parts of the body including the digestive 
tract and can lead to asphyxiation from airway swelling. 

AE can occur anywhere on the body and can be activated by 
localized trauma including dental work or injections. Fig. 10.135 
shows a patient who developed localized AE several hours after 
filler injection. This could occur from allergy to the filler or more 
likely to the localized trauma to the lips and mucosa. 


Delayed Granulomatous Reactions 


All common fillers have been associated with granulomatous reac- 
tions but the semi-permanent and permanent fillers have a higher 
incidence. Hyaluronic acid fillers can cause granulomas that can 
typically occur 3—5 months after treatment and sometimes resolve 
spontaneously. Sculptra, BellaFill, and Silikon 1000 have been 
implicated in granuloma/foreign body giant cell reactions. | have 
personally removed granulomas in patients treated elsewhere with 
Sculptra, BellaFill, and silicone oil. | have removed granulomas in 
my own treated patients from Radiesse and Restylane. There are 
numerous fillers used outside the USA that are notorious for 
granuloma formation. | have also treated several European patients 
with granulomas resulting from Aquamid and Teosyal, and fillers 
unknown to the patient. 

Delayed granuloma formation may result from biofilm forma- 
tion, which is a chronic, low-grade quiescent infection at the 
injection site and are common with heart valves, prosthetic joints, 
and indwelling catheters. When dermal fillers are injected, the gel 
mass can become coated with bacteria to form a biofilm. These 
biofilms secrete a matrix that enables adherence to surfaces that 
can produce a chronic low-grade infection that is resistant to 
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Fig. 10.135 This patient is shown the same evening after filler injection. Her massive swelling with minimal bruising was characterized as 


angioedema. 
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Fig. 10.136 This patient had midfacial injections in another state and presented with indurated nodules (A), which were surgically removed (B). 


antibiotics as well as the immune system of the patient. Treating 
biofilms can be very challenging as the infection may come and go 
and improve with antibiotics but remain smoldering. Equally frus- 
trating is the fact that biofilms can produce negative bacterial cul- 
tures. Biofilms can remain dormant for years when they can 
reactivate as a granuloma response. Biofilms can respond to 
hyaluronidase although it is controversial to inject this in the face 
of an acute Infection. 

Most granulomas present as hard lumps without localized 
redness or abscess formation. They can be solitary or in a string 
of pearls formation. The treatment of granulomas can vary depend- 
ing on the offending agent. Hyaluronidase may improve granulo- 
matous swellings associated with hyaluronic acid fillers and all 
granulomas may respond to intralesional triamcinolone injection. | 
personally feel that biopsy of the lesion is important to confirm 
diagnosis and rule out serious pathology. Although some granulo- 
mas may spontaneously resolve after years, most patients desire 
surgical excision. Figs. |0.136—10.139 show a small selection of 
granulomas | have seen or treated. 

No filler is immune to causing inflammatory changes. Although 
rare, hyaluronic acid fillers can cause foreign body giant cell reac- 
tions. | have personally only seen this a single time in my own 


628 





patients, in a 73-year-old female patient (Fig. 10.137). Histologic 
examination frequently reveals tissue consisting of a lesions com- 
posed of scattered aggregates of foreign body-type granulomatous 
inflammation, consisting of lymphocytes, epithelioid histiocytes, 
and multinucleated giant cells. Large areas of basophilic-appearing 
foreign material can also be contained within the lesions represent- 
ing the offending substance. 

Virtually any filler can migrate through tissue planes and can be 
accelerated by unnecessary massage by the patient. Fig. 10.140 
shows a patient who was treated with Radiesse in the high (para- 
nasal) nasolabial fold region and presented several weeks later with 
the complaint of a whitish mass in the upper lip that was visible on 
radiograph. The patient admitted to massaging the treated area 
aggressively over this time period. Figs. 10.140 and 10.141 shows 
the surgical exploration and histology of the lesion. Figs. e!0.6 and 
e!Q0.7 show similar cases of Radiesse migration. Overtreatment 
can be a common problem and is more serious with permanent 
fillers (Figs. 10.142, 10.143). 

Self-injection has become more popular as legitimate and ille- 
gitimate filler products have become obtainable on the Internet. 
Some patients self-inject to save money, while a substantial number 
of patients do this as a result of psychologic imbalance, body 





Fig. e10.6 (A) This patient was injected in the marionette lines at a med spa and presented with a whitish, submucosal mass. (B) The mass is 
showed on Incision and (C) shows total excision of the foreign body to the level of the orbicularis oris muscle. 





Fig. e10.7 This CT scan shows numerous areas of migrated filler including the right and left submandibular region and ramus area. The patient 
states he was injected in numerous areas for jawline enhancement. 
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Fig. 10.137 This patient had filler injected in the right and left teartrough regions. (A) These nodules appeared several months later and (B) were 
surgically excised. Biopsy results confirmed foreign body giant cell reaction with granulomatous inflammation. 





Fig. 10.138 This patient was injected, while living in another country. (A) She presented with large, indurated, firm nodules in both cheeks. (B) A 
CT scan showed diffuse loculations of enhancing material consistent with filler (yellow circles). 





Fig. 10.139 This patient had an unknown filler injected for treatment 
of acne scars in Asia and presented with large hypertrophic ridges. 
Biopsy results showed fibrous hyperplasia but not the presence of filler 
or foreign body reaction. 


dysmorphic disorder, or after being refused treatment from 
numerous surgeons. Figs. 10.144 and 10.145 show examples of 
patients who injected themselves with various substances. 


Over-Correction, Under-Correction, 
and Asymmetry 


Even the best injectors will on occasion encounter substandard 
treatment results. Injecting patients that swell, bleed, or are numb 
from local anesthesia can produce a result that looks good in the 
chair but may not be acceptable several days or weeks later. Having 
a patient return to the office for post-injection checkup is a great 
way to ensure quality control. It is also a good time to take after 
pictures, which can be used for marketing and education. If patients 
are regularly reappointed for follow-up, the surgeon will on occa- 
sion find patients that require additional treatment. Under- 
correction Is the most simple retreatment as it usually only requires 
additional filler (Fig. 10.146). Who will pay for that extra filler may 
be an uncomfortable discussion and this should be addressed 
during the preinjection informed consent. Failure to closely follow 
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Fig. 10.140 (A) This patient presented with a whitish lip mass after injection to the upper nasolabial fold. (B) The radiopaque mass in the lip was 


consistent with hydroxyapatite filler. 





Fig. 10.141 (A) The mass at incision; (B) a portion of the excised specimen; and (C) the histology of the mass showed spherical foreign bodies 


with a foreign body giant cell reaction, consistent with migrated filler. 
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Fig. 10.142 This patient was treated elsewhere with silicone filler that 
probably was not medical grade. His right cheek is grossly overfilled and 
can only be reduced with surgical intervention. 
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patients can lead to poor results walking around your city produc- 
ing negative marketing without your knowledge. 

The treatment of excess filler largely depends upon the type of 
filler used and the location of the injection(s). Non-hyaluronic acid 
fillers produce permanent results but also can produce permanent 
complications. | have seen numerous patients from other offices 
with gross overfill from silicone (Figs. 10.142 and 10.145) in areas 
such as the cheeks. Attempting to remove this filler from multiple 
tissue planes in the cheek is extremely difficult and can damage 
nerves, vessels, parotid duct, and soft tissue. Small boluses of filler 
sometimes occur from injection and can even occur remotely from 
the injection site. It is frequently possible to incise and express this 
errant filler (Fig. 10.147). 

The “insurance” of hyaluronic acid fillers is the fact that they can 
be hydrolyzed by the enzyme hyaluronidase. This is generally a 
rapid process that can occur in a matter of hours and is quite 
effective. Having this reversibility is extremely important when an 
unhappy patient is encountered or in emergent situations of vas- 
cular injection describes previously. All injectors should have 
hyaluronidase on hand for immediate or elective use if necessary. 
Although hyaluronidase is a very safe drug that has been used for 
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Fig. 10.143 This patient was injected at another office with silicone filler causing a midline asymmetry (A). (B) The excision. (C) The postoperative 
result. 


Injectable fillers 





Fig. 10.144 (A) This patient opened capsules of fish oil and vitamin E and injected the mixture into his teartrough region. This substance formed 


soft tissue granulomas that required numerous surgical excisions from subciliary and transconjunctival approaches, as well as numerous sessions of 
CO, laser skin resurfacing. (B) One of the offending lesions. 





Fig. 10.145 This patient obtained silicone and performed numerous self-injections in multiple tissue planes causing gross asymmetry and diffuse 
contour irregularities. 





Fig. 10.146 (A) A patient 2 weeks after injection with hyaluronic acid filler with an undertreated right upper lip. (B) The patient was injected a 
second time to even the result and is shown 2 weeks after the revision. 
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decades in cosmetic facial surgery, it can cause immediate or 
delayed hypersensitivity reactions and the package inserts discuss 
allergy skin testing prior to use. There Is also a reported hypersen- 
sitivity or allergy in patients who are allergic to wasp or bee stings. 

In the case of a filler injection that requires dissolution, it is 
important to put the correct amount of hyaluronidase in the 
correct tissue plane. If the filler was injected in multiple planes, the 
hyaluronidase should be injected in each plane although it does 
have a relative amount of tissue penetration. As to dosage, no 
official accurate dosage regimen exists. Since the drug is benign, 
dosage concerns are secondary. Although the drug can be diluted 
with saline, sterile water, or local anesthesia, | prefer to inject tt 
undiluted with a 32-gauge needle. As a general rule, if | want to 
reduce a result but not totally reverse it, | will inject 15 units in 
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Fig. 10.147 Puncturing the skin or mucosa over an isolated filler bolus 
with a needle and expressing the excess Is often effective for small areas 
of excess. 
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the area of excess. If | have a large area such as a teartrough, lip, 
or cheek that requires total reversal of result, | will inject approxi- 
mately 80 units of hyaluronidase in the area. Injecting hyaluronidase 
can also dissolve some of the patient’s native hyaluronic acid 
and produce a puckered look of the tissue. Patients should be 
warned of this and assured that it will revert to normal in 1—2 days. 
Figs. 10.148-10.150 show treatment of unwanted filler with 
hyaluronidase. 

Clear gel hyaluronic acid fillers have many advantages but when 
injected too superficially, especially under thin skin such as eyelids, 
a bluish tinge can occur. This is referred to as the Tyndall effect and 
occurs because shorter wavelengths are scattered back to the 
observer (Fig. 10.151). Light scattering is inversely proportional to 
the fourth power of the wavelength. Shorter wavelengths reflect 
back to the observer while the longer wavelengths pass through 
the filler bolus. The Tyndall (or Raleigh) effect is responsible for 
blue eyes and blue skies. Brown-eyed patients have yellow and 
brown pigment in each layer of the iris which produces the color. 
Patients with blue eyes only have dark brown pigment on the retina 
and none in the stroma of the iris. The iris does have a suspension 
of small particles and the short blue wavelengths scatter back to 
the observer and thus the Tyndall effect is responsible for blue eyes. 
Babies sometimes have blue eyes shortly after birth as the melanin 
in the stroma of the iris has not developed yet. 


Infection 


Infection after filler injection is rare but well documented. All areas 
to be injected should first be swabbed with a suitable surgical prep. 
It is also very important to remove all makeup as makeup particles 
can be driven into the deeper tissues and produce reactions. As a 
very high-volume injector, | have only seen three cases of infection 
from filler injection. One case presented as a cellulitis, where the 
patient was seen /2 h after filler cheek augmentation, with a firm, 
warm, and painful swelling (Fig. 10.152). She was started on 
antibiotics and moist heat and responded immediately without 


Fig. 10.148 (A) A hyaluronidase preparation and (B) injection of the drug into the area of overfill. 
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Fig. 10.150 (A) This patient from another office presented with 
hyaluronic acid filler overtreatment in the teartrough regions. (B) She 
was treated with 70 units of hyaluronidase on each side and is shown 
several days after injection. 


problem. In other cases, a frank infection with an abscess can occur. 
Fig. 10.153 shows two facial infections secondary to facial filler 
injection. Fig. 10.154 shows a patient from another office that 
presented with a significant facial abscess after cheek augmentation 
with filler. Also rare, are herpetic infections but localized trauma 
including filler injection can activate herpes simplex virus and | have 
only seen this on a single patient. Her eruptions occurred about 4 
days after treatment (Fig. 10.155). She was treated with a zoster 
dose of valacyclovir and responded without problems or scarring. 
Any patient that has a significant history of recurrent herpetic 
infections or perioral cold sores should be prophylaxed with 
antiviral therapy. 

Although infections are very rare, the filler informed consent 
should detail the possibility and all injectors should follow their 


patients closely. Filler consents should list all complications, includ- 
ing infection, blindness, and stroke. 


Hematoma and Bruising 


Hematoma and bruising are very disconcerting to the patient and 
can affect the reputation of the surgeon. Even the best injectors 
will experience patients with bruising, given the extreme vascularity 
of the facial region (Figs. 10.156, 10.157). Patients who take 
medications that affect platelet function or herbal preparations may 
be more prone to bleeding and bruising. Stopping elective supple- 
ments | week prior to injection may assist. Aspirin, fish oil, gingko, 
garlic, and ginseng are some of the common offenders. Patients 
must be advised to consult their healthcare prescriber before 
stopping prescription anticoagulants (see also Box 5.4). | have 
injected anticoagulated patients on numerous occasions without 
problems but they are obviously more prone to bruising. As many 
patients seek cosmetic treatment prior to important social func- 
tions, it Is paramount to use caution when deciding to inject a 
patient before special days such as weddings, etc. Should bruising 
occur, it puts both parties in an unfavorable position. 

Actual hematoma formation is very rare but can occur. This is 
usually evident Immediately but can be delayed. Although very 
disconcerting to the patient (and surgeon), it generally resolves 
rapidly with immediate icing followed by heat application for several 
days (Fig. 10.158). 

Treating skin of color is generally the same as for light skin 
injection, and manipulation can induce post-inflammatory hyper- 
pigmentation (Fig. 10.159). This is usually transient and will respond 
to bleaching cream and time. 

Although uncommon, some patients may experience extended 
ecchymosis after bruising from filler injection, especially in the 
lower-lid region (Fig. 10.160). This is probably a result of hemo- 
siderin staining and may respond to intense pulsed light 
treatments. 

Heat and cold therapies are common after cosmetic surgery 
procedures and can produce tissue damage. Although icing is used 
before, during, and after filler treatment, the surgeon must be vigi- 
lant for tissue damage. Some chemical-activated icepacks can 
become extremely cold and even frozen devices can chill the skin 
to the extent of frostbite with ensuing necrosis (Fig. 10.161). 
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Fig. 10.151 The Tyndall effect where light encounters superficial filler: (A) shows how short blue wavelengths are scattered back to the observer 
while longer wavelengths pass through the gel. The same situation occurs when mixing clear water with flour (B). The mixture may look bluish 
because the short blue wavelengths are scattered back to the observer in certain lighting. 





Fig. 10.152 This patient developed a cellulitis after filler injection, 
which responded to antibiotics with total resolution. 





As with any procedure, a sound preoperative informed consent 
can mitigate potential post-treatment problems. The consent 
should not only cover the main complications but also address the 
need for follow-up treatments and specify how touchup injections 
will be handled financially. Many patients expect the surgeon to 
absorb the cost. To avoid miscommunication, this topic should 
specifically be addressed. | frequently provide touchup injections 
at a significantly reduced rate, especially when the cause is an 
asymmetry or “fault” of the injector. Of all caveats, being a conser- 
vative injector and having the patient return for follow-up evaluation 
is perhaps the most important. It is also important to not overfill 
treated areas, as more filler can always be added. A series of 
preoperative photographs of the frontal, oblique, and lateral views 
of the area to be treated are vital. This record can assist the 
surgeon and the patient in many ways. Frequently, patients forget 
What their lips looked like before injection and can be overly critical 
of the result. Referring to the preoperative photographs can be 
helpful in this circumstance. In addition, these images can be used 








Fig. 10.153 (A) An abscess that occurred | week after nasolabial fold filler injection. This particular infection was resistant and required several 
rounds of incision and drainage to resolve. (B) A purulent abscess on a patient who was immunosuppressed on cancer medication. 
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Fig. 10.154 This patient was injected at another office. (A) She presented to my office with a fulminant right midface infection. (B) Incision and 
drainage of the abscess and (C) a through-and-through Penrose drain in the abscess. The cultures grew Staphylococcus aureus, which responded to 
ciprofloxacin. 


for marketing or, more important, to show prospective patients 
anticipated results. 


Conclusion 


The science of injectable fillers has rapidly advanced and is provid- 
ing more patients and surgeons with more predictable and safer 
applications. In the short time between the first and second edi- 
tions of this text, new fillers have come and gone and cannulas are 
competing with needles for improved treatment and reduced 
complications. Fillers that were available (human and porcine col- 
lagen) are no longer available and new names such as Voluma, 
Belotero, and Silk have become popular. The advancements in this 
area of cosmetic facial surgery will surely continue to occur and 
offer doctors and patients increased minimally invasive treatment 
options that are safer and last longer. 

With this increase in treatment has also come a litany of devas- 
tating complications, which underlines that all injectors must 
become masters of anatomy and technique. 





Fig. 10.155 Although rare, activation of the herpes simplex virus can Videos 
occur from filler injection in susceptible individuals. Patients with a a 
history of herpetic outbreak may require antiviral prophylaxis. Botox and filler injection to glabella 


Filler rhinoplasty and chin augmentation 

Filler rhinoplasty 

Radiesse to nasolabial folds 

Restylane filler to upper and lower lips 

Restylane injection to nasolabial folds 

Voluma injection to cheektrough and nasolabial folds 








Fig. 10.156 (A,B) Bruising can occur with any filler injection and is very disconcerting for patients and injectors. (C) Avoiding medications that 
increase bleeding, knowing regional anatomy, using blunt cannulas, and gentle tissue treatment can help decrease the incidence of bleeding. 
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Fig. 10.157 Even with the best care and intentions, bruising can occur (in this case after cheek and teartrough injection). Patients must understand 
this may happen and should refrain from injections just prior to important social events. 





Fig. 10.159 This Indian patient developed bilateral lower lid and upper 
cheek hyperpigmentation following teartrough filling. 


Fig. 10.160 A patient 8 months after teartrough and cheek filler 
augmentation. Her extended bruising is probably a result of hemosiderin 
staining from the original bruise. 
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Fig. 10.161 This patient over-applied frozen cooling pads and sustained small areas of frostbite on her cheek skin. 
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The lips serve many functions: eating, drinking, speaking, mimetic 
animation, kissing, and serving as a valve for the terminal oral 
airway. Lips are among the most vascular structures on the face 
and are supplied by the superior and inferior labial branches of the 
facial artery as it branches from the external carotid artery. The 
labial artery lies in the posterior third of the lip at about the incisor 
level (Fig. | 1.1). The depth of this artery is an important landmark 
to keep in mind, but fortunately, it is deep to most lip-reduction 
procedures. 

The anatomy of the lip is very unique, in that there is a triple 
transition from hair-bearing skin to vermilion tissue to oral mucosa. 
The hair-bearing skin terminates at the cutaneous/vermilion junc- 
tion. The vermilion tissue consists of a very thin keratinized stratified 
squamous epithelium with extensive interdigitations with the 
underlying dermis (Fig. | 1.2). The vermilion is devoid of hair fol- 
licles, sweat glands, and sebaceous glands (although they may be 
sparsely present). The lack of sebaceous glands causes the vermil- 
ion to dry and crack, and hence the lips must remain moistened 
with saliva. The vermilion derives its color from the rich vascular 





Fig. 11.1 The labial artery (arrows) lies in the posterior one-third of 
the lip and is generally away from the surgical field in most procedures. 


Cosmetic Lip Surgery 
Lip Anatomy and Histology 


Joe Niamtu, II 


plexus in the underlying dermis. This area is also highly sensitive, 
owing to its rich sensory innervation. 

The thin, keratinized stratified squamous epithelium of the 
exposed vermilion transitions into a thick, non-keratinized stratified 
squamous epithelium and becomes the intraoral mucosa. Under 
this thicker epithelium lies a submucosa containing numerous 
accessory salivary glands, including serous, mucous, and mixed 
seromucous glands. 

The bulk of the lip volume is made up of the circumoral orbi- 
cularis oris muscle, which blends laterally into the complex modio- 
lus, a convergence of the perioral mimetic muscles. The orbicularis 
muscle lies more to the posterior region of the lip and curls over 
the vermilion surface and ends at the vermilion/cutaneous junction 
(Fig. | 1.3). Fig. | 1.4 shows the lip structures in cross-section. 
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Fig. 11.2 The vermilion tissue lacks hair follicles, sweat glands, 
and sebaceous glands (which may be sparsely present). D, dermis; 
E, epithelium. 
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Surgical Lip Lift 

This is also referred to as a subnasal lift, angel wing lift, or bullhorn 
lift. From time to time, patients come to the cosmetic surgery 
practice for lip enhancement but anatomically are not great filler 
candidates. Lengthened upper lips present numerous cosmetic 
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Fig. 11.3 A, Facial skin surrounding the lips contains hair follicles and 
sweat and sebaceous glands. B, The vermilion portion of the lip consists 
of thin, keratinized, stratified squamous epithelium. C, Transitions to the 
thick, non-keratinized, stratified squamous epithelium of the oral 
mucosa. D, The submucosa of the intraoral mucosa contains numerous 
minor salivary glands. E, The orbicularis oris muscle is seen underlying 
these structures and constitutes the bulk of the lip. The vermilion is 
almost in contact with the orbicularis oris muscle anteriorly. (Courtesy 
Oklahoma University School of Dentistry.) 








problems. First, the elongated upper lip is unaesthetic; younger 
patients have short, curvaceous lips with adequate volume. The 
aging lip becomes elongated, sustains volume loss, and loses its 
curves (Fig. | 1.5). In addition, a long lip can cover the upper teeth 
and give the patient a “denture” appearance. 

The “lip lift” procedure produces several aesthetic improve- 
ments. It shortens the elongated senescent lip to a more youthful, 
shorter lip and rolls the lip back, which shows vermilion border to 
provide a more voluminous lip posture (Fig. | 1.6). It also allows 
several millimeters of incisor show, which is considered a pleasing 
attribute. An attractive smile shows several millimeters of incisor 
edge exposure in repose and more in smile. Patients that do not 
show any incisal edge appear older or have an unbalanced smile. 

The basis of the subnasal lift is to excise a mustache or bullhorn- 
shaped piece of skin from the subcolumellar region. When the 
tissue Is excised and the Incision closed, the lip is not only shortened 





Fig. 11.4 Transverse section through the lower lip. The dermis (D), fat 
(F), orbicularis oris muscle (OOM), vermilion (V), and oral mucosa (M). 
Note the orbicularis muscle is situated closer to the oral surface of the 
lip than the facial surface and also terminates as it curves around the 
vermilion cutaneous junction. 


Fig. 11.5 (A) The youthful lip is short, curvaceous, and full. (B) The senescent lip is longer, devoid of curvature, and hypovolemic. 
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Fig. 11.6 The lip lift procedure vertically shortens the lip for a more aesthetic appearance and an increased upper incisor show. It also rolls the lip 


posteriorly, which creates a rounder plumper lip. 


(lifted), but the vermilion border is rolled upward and forward. 
This procedure is only performed on patients with enough vertical 
lip excess to accommodate reduction without over-shortening. 
This is important because performing this procedure on a patient 
with a short lip will expose excessive incisor show and may prevent 
the patient from being able to put their lips together. The width of 
the excision is commensurate with the amount of desired lift and 
can be corrected by 25% to accommodate for relapse. At least 
6 mm of skin excision is required for a noticeable result and care 
is taken to not decrease the lip length to <!0—I5 mm. This is an 
arbitrary measurement and many other factors need to be taken 
into consideration for a balanced appearance. Most cases are 
performed as a “skin only” excision but some surgeons advocate 
orbicularis oris excision for severe cases. | have seen numerous 
cases from other surgeons with dysfunction and appearance 
problems after muscle excision should be left to surgeons experi- 
enced with lip lifting. 


Procedure 


This procedure can easily be performed with local anesthesia, but 
intravenous (IV) anesthesia may provide a more relaxed patient 
given that you are operating literally under the patient's nose. The 
success of this procedure largely relies on the accuracy of 
the marking. In this case, it is not only the measurements of the 
marking but also the delicate curves and tapers. A curvilineal 
line under the nose is an invitation for a poor aesthetic outcome. 
The architecture of the alae, columella, and nares require a delicate, 
curvaceous, tapered incision of the upper extent and a corre- 
sponding reciprocal incision on the bottom portion of the incision. 
Although | have been performing this procedure for almost two 
decades, | still view a picture of the proposed incision when 
marking the patient (Fig. | 1.7). The incision is marked just inferior 
to the nasal sill and extends and tapers out from one ala to the 
other. The incision should not cross the curvature of the nostril sill 
into the nasal vestibule. The excision is relative to the amount of 
lip length and generally 6—10 mm of skin is excised (Fig. | 1.8). 
The actual incision is made with a No.l I| or No.15C scalpel 
and it is important to incorporate the delicate outlines of the wings 





Fig. 11.7 Keeping a picture of an ideal angel wing (bullhorn) diagram 
ensures the proper contours are replicated every time. 


(Fig. | 1.9). After the incision is made, | prefer a bloodless modality 
such as a CO; laser or radiowave microneedle to dissect the skin 
off of the subcutaneous tissue (Fig. | 1.10). | do not usually remove 
orbicularis oris muscle unless it is hypertrophic. After the skin is 
excised the procedure is basically finished except for the suturing. 
The peaks and troughs of the incision outline will allow the surgeon 
to precisely line up the incision edges and this is secured with 
several subcutaneous 5-0 gut sutures (Fig. | 1.11). After the sub- 
cutaneous suture a running 6-0 nylon suture is used (Fig. | |. 12). 

Figs. |1.13—1 1.18 show selected before and after images for 
the angel wing lip lift. 
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Fig. 11.8 (A) A preoperative lip length of almost 22 mm and (B) the proposed excision on this patient was 8 mm, which would leave a net lip 


length of 14 mm. 





Fig. 11.9 The angel wing (bullhorn) outline is made to the level of the 
subcutaneous tissue with a scalpel blade. 


Complications 


Complications have been rare with this procedure. Accurate 
diagnosis and patient selection are important for predictable out- 
comes. Although most patients have acceptable incision aesthetics, 
| have experienced 3-4 patients with ungraceful scarring that 
benefited from CO; laser resurfacing to blend the scar (Figs. | 1.19, 
| 1.20). Under-correction can addressed by revision surgery and 
over-correction can be very problematic and | have never experi- 
enced this problem. 


Lip Reduction (Reduction 
Cheiloplasty) 


Diagnosis and Consultation 

Although the vast majority of patients present for lip augmentation, 
some patients desire smaller lips in terms of vertical length or 
generalized projection. Macrocheilia is defined as excessive lip size. 





Fig. | 1.10 (A) The subcutaneous dissection can be completed with numerous incisional modalities but | prefer hemostatic modalities such as laser 
or radiowave microneedle. Hemostasis is achieved with small-tipped bipolar forceps. 
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Fig. | 1.11 (A) The excised skin to the subcutaneous level and (B) subcutaneous closure with 5-0 gut suture. This should be a smooth 
approximation without step-off of the approximated edges to achieve maximum aesthetics. 





Fig. | 1.12 The final closure and the excised skin specimen. 


Various ethnic groups share the characteristic of larger lips, includ- 
ing African-American and Asian (Fig. | 1.21). For the remainder of 
this chapter, racial lip differences with larger lip anatomy is referred 
to as ethnic lips. This would apply to lips that are larger than the 
Caucasoid lip and more frequently treated with cosmetic lip reduc- 
tion, or reduction cheiloplasty. 

In the Caucasian patient, the upper lip constitutes a third of the 
total lip volume, and the lower lip constitutes about two-thirds, 
with a ratio of about |: 1.6 (Fig. | 1.12). African-American lips are 
generally larger in all dimensions, and the upper and lower lip 
volumes are frequently nearly the same in many patients. Ethnic 
lips are also more protrusive, due in part to more soft tissue mass. 
Vermilion height norms vary in different ethnicities: African- 
American males have |3.3-mm upper lips and |3.2-mm lower 
lips, and African-American females have |3.6-mm upper lips and 
|3.8-mm lower lips. North American Caucasian vermilion heights 





Fig. 11.13 A patient (A) before and (B) 3 months after lip lift. Note the shorter and fuller upper lip. 
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Fig. 11.14 A patient (A) before and (B) 8 weeks after lip lift showing a shorter and plumper upper lip. 
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Fig. | 1.15 A patient (A) before and (B) after lip lift, the aesthetic improvements in length and pout are obvious. 


Teeth showing at half smile | Teeth showing at half smile 
before lip lift A after lip lift 


A 


Fig. 11.16 (A) The long upper lip and small incisor show during half smile before surgery. (B) A shorter lip with increased incisor show. 
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Fig. 11.17 A three-quarter view of a patient (A) before and (B) after lip lift. A shorter lip with increased pout. This scar is a candidate for CO, 
laser revision. 





ates} 2 


Fig. | 1.18 This denture patient had poor upper incisor exposure and the lip lift greatly improved her smile. 





Fig. 11.19 (A) This patient is typical for a well healing lip lift incision at | month. (B) This patient developed hypertrophic scarring from her lip lift, 
which was treated with intralesional steroids and CO) laser resurfacing. 
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Fig. 11.20 This patient presented with an unaesthetic scar 8 weeks after lip lift surgery and was treated with 2 passes of aggressive, full coverage 


CO; laser resurfacing. 








Fig. | 1.21 A typical relationship of African-American lip size and shape. 


for upper and lower lips are 8.0 and 8.7 mm for males and 9.3 
and 9.4 mm for females, respectively. 

Normally there is a 0-3 mm intralabial gap between the lips in 
repose. Patients with a larger intralabial space may not be good 
surgical candidates. Also patients that show a large amount of upper 
incisors In repose or smile are not good candidates for upper lip 
reduction, as shortening the upper lip will expose more teeth. 

The importance of ruling out dentofacial deformities as contrib- 
uting factors to macrocheilia cannot be overstressed. Orthodontic 
and oral and maxillofacial consultation with a lateral cephalogram 
may be of assistance as dentofacial abnormalities may contraindicate 
lip reduction. Many African-Americans exhibit a skeletal bimaxillary 
protrusion, in which the angulation of maxillary and mandibular 
alveolar bone and teeth protrude anteriorly, influencing lip posture 
(Fig. | 1.22). If dentofacial abnormalities are not recognized, lip 
reduction may worsen the cosmetic deformity by overly reducing 
lip size and exposing the dentofacial deformity. Microgenia can 
frequently accompany a bimaxillary protrusive profile, and the lack 
of chin prominence can make the lower lip appear larger (Fig. 
| 1.23). Patients presenting with orthodontic appliances (braces) 
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should postpone lip reduction until their orthodontic treatment is 
completed, as moving the teeth can affect the lip posture. 

Aesthetically, unusually large lips (like any body part) can make 
a person appear or feel unattractive. Function can also be affected 
by very large lips, because they can make speaking and eating 
difficult in some cases and promote drooling in the case of abnor- 
mal orbicularis oris muscle tone. Also, patients with large lips can 
sometimes bite them during eating or speaking. 

Other ethnic patients presenting for lip reduction may not have 
abnormally large lips for their race but want to look more interna- 
tional. This is in the same vein as altering the eye shape, straighten- 
ing the hair, tanning the skin, or getting lip filler. | refer to this as 
the cosmetic paradox, in that people with small features want big 
ones, and people with big features want small ones. Beauty is truly 
in the eye of the beholder. Most African-American patients that 
present for lip reduction wish to reduce the size of the lip(s) but 
also the amount of pink mucosa on the overhanging lip (Fig. | 1.24. 
Although most patients presenting for lip reduction are African- 
American, macrochelilia is not limited to any ethnicity and Caucasians 
also present for treatment (Fig. | 1.25). 








Fig. | 1.23 A large lip in itself can produce an unwanted deformity but 
with microgenia, the lack of chin projection and support can amplify the 
deformity. 


In addition to having the entire lip(s) enlarged, some patients 
present with isolated regions of hypertrophy (Fig. | 1.26). This type 
of deformity is known as a “double lip” and occurs mostly from 
excess of the mucosa behind the lip. Similar, isolated deformities 
can occur from trauma and usually present as unilateral excess. 


Differential Diagnosis 


Macrocheilia can be due to ethnic variation, dentofacial deformities 
(pseudomacrochelilia), pathology such as lymphatic disorders or 
hemangiomas, and medical disorders. Additionally, some patients 
have lower-lip ptosis due to orbicularis oris dysfunction or central 
nervous system problems; orbicularis oris function should always 
be evaluated. Patients who cannot retract their lower lip or those 
with lip incompetence from poor muscle tone or other causes are 
not candidates for reduction cheiloplasty. 


Lip-Reduction Procedure 


Preoperative Preparation 


Preoperative evaluation involves discussing the procedure and 
anesthesia and completing the informed consent process. Patients 
must understand that the recovery process can be from | to 3 
weeks, depending upon swelling and in rare cases can last longer. 
They must further understand that sensation will be temporarily 





Fig. 11.24 Most patients presenting for lip reduction will complain of (A) excessive “pink” (mucosal) show at rest (A) as well as (B) a hanging lower 


lip posture. 
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Fig. 11.26 A “double lip” deformity is an alternate presentation of lip excess and only the mucosal portion requires excision as opposed to the 


body of the lip. 


affected, as will normal function. It is also imperative to explain the 
need for conservative surgery in that more tissue can be removed, 
but it is difficult to restore it back, similar to blepharoplasty. 

Patients are given a prescription for cephalexin 500 mg to be 
taken the day before surgery and for the first 5 days postoperatively., 
Those with a history of frequent herpetic perioral outbreaks would 
also be placed on antivirals. Patients can also be placed on a sco- 
polamine patch to keep the mouth dry during surgery. 


Anesthesia 


Lip reduction can be effectively performed with local anesthesia 
alone, but since it can be a bloody procedure with significant 
manipulation, most patients and surgeons will fare better with IV 
sedation. 


Surgical Markings 


When the patient arrives for surgery, all makeup is removed, 
and a preoperative photographic series is taken, with a minimum 
of frontal, three-quarter, and lateral views. Taking additional 
images of smiling and puckering can also be helpful as further 
documentation. 

Similar to blepharoplasty surgery, marking the patient is very 
important. The lips should first be dried and wiped with alcohol to 
allow better ink adherence and kept dry after marking with gauze 
between the lips so saliva does not smear the surgical markings. If 
the markings are lost or obscured, the result can be jeopardized. 
The patient should be marked in the upright position and before 
local anesthetic injection; lying supine or anesthetic engorgement 
distort the anatomy. 
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Marking the lips to discern the excess to be removed is more 
art than science. The basic premise is to make markings at or 
posterior to the wet/dry line. This will be the anterior extent of 
the incision as well as the position of the suture line and final scar. 
Placing the incision too far forward can make a visible scar and 
remove excessive vermilion. 

My personal marking technique is as follows. | ask the patient 
to lick their lips and relax them with their mouth closed. Most 
patients will do this without occluding their teeth, which places the 
Jaw and hence lip posture in a neutral position. A marking is made 
at the repose position on each lip. Next, | ask the patient to purse 
their lips (pulling the lips towards the teeth), which will reduce the 
amount of protrusion and vermilion show. The patient is given a 
mirror and asked to repeat this pursing maneuver to a point at 
which they would optimally like the amount of vermilion show and 
posture. Most patients have practiced this in the mirror for years 
and can easily replicate this position. The patient again relaxes and 
the difference between the markings is noted (Fig. | 1.27). This will 
be the amount of true reduction required. Since the mucosa Is so 
elastic, |.5—2.0 times the measured amount Is removed (Fig. 
| |.28). Midline marks are also made to aid in accurate reapproxi- 
mation of the suture line. 

The most important step in the actual marking is that the 
anterior extent of the marking is at or posterior to the wet/dry line 
of the mucosa. This is the area where the wet mucosa meets the 
dry vermilion. This region is normally not visible when the patient 
is In the repose position. If the anterior extent of the incision is 
anterior to the wet/dry line, the incision will be visible. As illustrated 
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Fig. | 1.27 Accurate lip marking is the hallmark of lip reduction. The lip(s) are marked with the patient in repose (A). While looking in the mirror, 
the patient then draws their lips posterior into the desired position and a mark is made (B). The lips are again relaxed and the difference between 
both marks indicate the amount of reduction required, in this case 8 mm (C). 


A Desired reduction 8 mm 


d 





Fig. 11.28 Due to the elastic nature of the lips, mucosa must be removed in excess of the desired result. If the surgeon measures 8 mm of 
excess, to achieve this in the final result, |.5—2.0 times this amount must be removed. This means a final reduction of 8 mm will require 
12-16 mm of actual mucosal incision. Novice surgeons should err on the conservative side. 





Fig. | 1.29 (A) A typical incision marking for a single lip reduction. The incision edges gently taper to a point just shy of the commissure. 
(B) Incision markings for reduction of upper and lower lips. Note the midline markings, which will aid in accurate reapproximation of the 


suture line. 


in Fig. | !.28, an example of a total of 12 mm of mucosa will be 
removed. This means that 12 mm of mucosa will be removed 
posterior to the wet/dry line; never in front of the wet/dry line. 
The configuration of the marked area to be excised Is a curved 
ellipse or “smiley face” that is larger in the center and tapers sharply 
toward the commissure. The width of the curved ellipse is com- 
mensurate with the amount of tissue excess to be removed. The 
edges of the curved ellipse gently taper into the commissure so as 
not to leave a “dog-ear” deformity. The incision approaches the 
corner of the mouth such as a blepharoplasty incision tapers off 
into the lateral edges. The incision should stop several millimeters 
short of the commissure, which can be preferable, as having the 


incision directly in the commissure can produce scar formation in 
some patients, especially if both lips are treated at the same time. 
Fig. | |.29 shows typical incision markings for lip reduction. 


Surgical Procedure 


| personally sedate all lip-reduction patients then infiltrate the lips 
with several mL of 2% lidocaine with | : 100,000 epinephrine. This 
is Important for hemostasis, pain control, and hydrodissection. A 
vagolytic drug such as atropine or glycopyrrolate will aid in reducing 
Salvation. 

Due to the vascularity of the lips, | prefer the CO, laser or 
radiowave microneedle for bloodless incision modalities. Both of 
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Fig. 11.30 CO, laser or radiowave microneedle incision modalities provide simultaneous incision and hemostasis, and are very efficient when 


operating on the lips. 





Fig. 11.31 Half of the mucosa removed exposing the submucosa and 
minor salivary glands. 


these modalities provide simultaneous incision and hemostasis. 
Less bleeding translates into better surgery, less swelling, less pain 
and bruising, and faster recovery (Fig. | | .30). 

Dissecting the mucosa from the submucosa is very similar to 
peeling a grape or dissecting the skin from the orbicularis oculi 
muscle in blepharoplasty surgery. The layer immediately under 
the mucosa consists of submucosa with abundant minor salivary 
glands, and occasionally orbicularis oris muscle may be visible 
(Fig. 11.31). 

No undermining of the wound edges is performed, or it would 
defeat the process of pulling back the lip. For minor reduction 
procedures, removing the mucosa only may suffice to retract the 
lip back into a more retrusive position. For very large reductions, 
it may be necessary to remove some of the deeper tissue (e.¢., 
submucosa, minor salivary glands, and on occasion orbicularis oris 
muscle) in a “V"- or wedge-shaped excision to reduce some of 
the lip volume (Fig. | 1.32). 

For larger reductions, the wedge excision also takes tension off 
the incision. Every attempt is made to minimally disrupt the orbi- 
cularis oris muscle, so as not to affect its function. It is also important 
that the elliptical excision does not alter the Cupid’s bow or the 
central lip tubercle. The idea of this procedure is to remove 
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enough tissue to roll the lip posteriorly without altering the normal 
anatomy. 

Hemostasis is important from the onset of the first incision (Fig. 
| !.33). The lips are so vascular that the surgical field can be 
obstructed. Final hemostasis is also important to prevent hematoma 
or increased swelling. Small-tipped radiowave bipolar forceps are 
convenient for this surgery. 

After suitable tissue is removed the closure is started with a 
series of “key” sutures. First the midline is determined (which is 
marked preoperatively), and the first suture is placed. The “rule of 
halves” is followed by placing another suture half the distance to 
the end of the incision until five or six sutures are placed (Fig. 
| 1.34). | prefer 5-0 gut, silk, or braided nylon for the key sutures, 
which give strength to the wound. 

Finally, a running 5-0 suture Is used to close the remaining tissue. 
The running suture should not be placed too tightly and prevent 
drainage. In addition, post-surgical edema can be significant, and 
tight sutures can dehisce or cause necrosis. 

Initially, the suture line will be visible due to edema, and the 
patient must be made aware that as healing progresses and the 
edema resolves, the lip will settle posteriorly and the suture line 
will be hidden. 


Subtotal Lip Reduction 


Although most lip-reduction cases involve removing a contiguous 
band of excess mucosa, some cases do not. Specifically, some 
patients present with a “double lip” deformity where excess tissue 
is bilateral but not in the midline region (Fig. | 1.35). These patients 
may show a significant amount of oral mucosa In addition to 
increased vermilion. 

The surgical procedure Is the same as previously described but 
little or no midline mucosa Is resected. In some cases, the excision 
must encompass the entire length of the lip to prevent “dog-ear” 
deformities or maintain symmetry of the resection. 


Postoperative Care 


No dressing is used for lip-reduction cases. Intraoperative steroids 
are used, and the patient may be placed on postoperative oral 
steroids to decrease swelling. Ice is applied immediately 





Fig. | 1.32 For simple reductions, a simple strip of mucosa Is removed. For larger reductions where the goal is also to significantly reduce the bulk 
and size of the lip, a “V"-shaped trough is made by removing a wedge of the deeper tissues. 





Fig. | 1.34 (A) Key sutures are placed to begin reapproximation of the incision beginning with a midline suture; and (B) a running suture is placed 


to finalize the closure. 


postoperatively and used for the next 2—3 days, and patients are 
asked to sleep with their head elevated. Antibiotic ointment of 
petrolatum is kept on the lips continuously to prevent desiccation. 
They are instructed to follow a liquid or soft diet for the first 72 h, 
refrain from excessive animation, and use care while brushing 
the teeth. Wound care includes hydrogen peroxide and antibiotic 


ointment. Sutures are removed at | week postoperatively assum- 
ing non-resorbing sutures were used (Fig. | 1.36). 


Complications 


Significant complications are rare with lip-reduction surgery and 
can be subjective in the case of under-resection. In this case, a 
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Fig. 11.36 (A) A patient 24 h after upper and lower lip reduction with significant but not unusual swelling. (B) A suture line | week after lower lip 


reduction. 


revision procedure may be necessary. Similar to blepharoplasty, 
over-resection is more problematic, and overly aggressive resec- 
tions should be avoided, especially by novice surgeons. 

Due to the extreme vascularity of the lips, some patients may 
experience alarming but harmless edema and should be fore- 
warned of this (Fig. | 1.37). | have seen several patients who took 
2—3 weeks for this level of edema to resolve. Head elevation, heat, 
and prednisone 60 mg/day for 5 days is used to control post- 
surgical edema. 

Because the lips are so vascular, postoperative infection after lip 
reduction is extremely rare. All patients are treated with cephalexin 
500 mg every 6 h beginning the day before surgery and for the 
next 5 days. 

Patients must already be aware that sensation and movement 
of the lips will be affected for the first several weeks; these are 
sequelae, not complications. 

Suture lines may be visible until the swelling resolves, and 
patients should be advised that they will feel irregularities along the 
suture line during the healing process. The extreme sensory sen- 
sitivity of the lips causes patients to take notice of small irregularities 
more so than on other facial surfaces. Mucous retention “cysts” 
can develop and are simply ablated, but this has been a rare finding. 
Some patients will develop scar bands on the incision line during 
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Fig. 11.37 This patient shows extreme edema of the lower lip several 
days after lower lip reduction. Extreme edema can produce suture line 
dehiscence but is generally harmless, although disconcerting to the 
patient. Notice that the suture line is visible and will become hidden as 
the wet/dry line repositions posteriorly. 


the healing process. This is treated with massage and intralesional 
triamcinolone (Fig. 11.38). 

In my experience, most patients are happy at 4—8 weeks after 
surgery. Some patients may complain that “I really like the result, 
but | wish a tiny bit more could have been removed.” Similar to 
eyelid surgery, this “last little bit” can be the difference between a 
successful case and an overtreated case. Revision is possible but 
iS rare. 
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Case Presentations 


Figs. 11.39-11.44 show before and after cases of lip reduction 
using the described techniques. 





Fig. 11.38 Although this scar shown at 8 weeks postoperatively is 
normal, there is a small amount of scar banding in the anterior scar, 
which responded well to massage and time. 


Cosmetic lip surgery 








Fig. 11.40 A patient 3 months after lower lip reduction. 
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Fig. 11.43 A patient (A) before and (B) after “double 





lip” reduction of the upper lip. 





Fig. 11.44 A patient (A) before and (B) 3 months after lower lip reduction. Note the aesthetic scar. 


Conclusion 


Not all patients need bigger lips and mucosal lip reduction and 
subnasal lip lift are simple, accurate and predictable procedures to 
address the two common problems with lip size and/or length. 
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Lifetime Skincare 


Suzan Obagi 


Most cosmetic surgeons and patients would agree that the majority 
of cosmetic procedures are performed to repair the signs of 
extrinsic aging more so than intrinsic aging changes. While many 
patients turn to surgery, lasers, and other in-office treatments, 
there is merit to the idea that a good skincare regimen, in the right 
patient, can yield results that parallel those attained by more 
invasive procedures. This chapter details such skincare regimens 
and shows photographic documentation of the benefits of a well- 
designed daily skincare regimen. 

The number of new skincare products on the market continues 
to grow strong, even in the face of the growth in the device 
industry. Patients have a desire to look their best while living longer, 
healthier lives. This means that many will try one product after 
another in search of better looking skin. Therefore, it is imperative 
that we address their concerns in both a clinically effective and 
cost-effective manner. Furthermore, we must help them decipher 
the Internet and magazine hype that follows the launching of a new 
product or device. Every cosmetic surgeon should be able to 
formulate a skincare regimen, individualized for each patient, which 
will help patients enhance the results of in-office treatments and 
surgery. 

The author’s approach to skincare comes from I5 years’ 
experience treating patients of all skin types and with many skin 
concerns. The best way to cultivate a growing population of cos- 
metic patients is by building trust and confidence. Patients need to 
know that when they come to your office, they are going to 
receive a “medical” approach to their care that they cannot get 
from the multitude of aesthetic centers around town. It is not 
unusual to see patients who have spent a small fortune at other 
centers only to present with persistent acne, melasma, and 
photodamage. 

Additional benefits of starting an effective skincare regimen for 
patients is that results can be seen within weeks, thus encouraging 
patients to continue with your advice and plan (Fig. | 2.1). 

When selected properly, a topical regimen can often achieve 
results that are at least equal to, if not better than, current non- 
invasive lasers and microdermabrasion machines (Fig. 12.2). A 
topical skincare regimen can also be used to prolong the results of 
in-office procedures. 
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This chapter presents the author’s formalized approach to skin 
rejuvenation, including the understanding of skin biology and aging, 
as well as patient evaluation. A clear understanding of these topics 
will facilitate matching correct therapies and procedures to patients. 


Skin Anatomy 


Knowledge of skin anatomy and the function of the main cells that 
comprise the skin are critical to planning a skin rejuvenation 
regimen. The skin is divided into three layers that are in constant 
interaction: the epidermis, the dermis, and the subcutaneous fat 
(Fig. 12.3). While there are many cells that play a role in skin 
function, this chapter focuses on the three cells most responsible 
for cosmetic Improvement in skin texture and appearance: the 
keratinocyte, the fibroblast, and the melanocyte. 


Epidermis 

The epidermis is the most superficial layer of the skin and consists 
of terminally differentiated stratified squamous epithelium (kerati- 
nocytes 80-90% of cells), melanocytes, Langerhans cells, and 
Merkel cells. It is the body’s first-line of defense, acting as both a 
mechanical and an antimicrobial barrier. Homeostasis is maintained 
with the skin protecting against water loss. 

The epidermis is divided into four layers, each with characteristic 
cell shapes and intracellular proteins (top to bottom: stratum 
corneum, stratum granulosum, stratum spinosum, and stratum 
basale). The stratum corneum consists of anucleate cells containing 
fibrils of keratin that are cross-linked to form the cornified envelope. 
The cornified envelope contains a durable protein/lipid polymer 
containing ceramides that supply a barrier to water loss and 
mechanical protection. The natural moisturization factor (NMF) 
consists of filaggrin degradation products that allow the stratum 
corneum to remain hydrated even in drying conditions. Epidermal 
melanocytes are dendritic cells that produce melanin-containing 
packets (melanosomes) and distribute these melanosomes to the 
keratinocytes, thus giving skin its color. 

A key concept in skin rejuvenation is that of the “skin turnover 
cycle” or the approximate epidermal turnover time. This is the 
time it takes a cell to mature from the basal layer to the stratum 


A 





Fig. 12.1 (A) This patient has significant post-inflammatory hyperpigmentation due to acne. (B) The patient 6 weeks after starting a topical skincare 
regimen geared towards addressing acne and pigmentation utilizing retinoic acid, hydroquinone, and a mineral-based sunblock. 





Fig. 12.2 (A) This patient shows significant sun damage and requested a laser procedure for the brown spots. (B) The patient 3 weeks after 
starting a topical skincare regimen geared towards addressing sun damage, brown spots, and wrinkles utilizing retinoic acid, hydroquinone, an 
alpha-hydroxy lotion, and a mineral-based sunblock. (C) The redness and flaking of a retinoic acid dermatitis (not an allergic reaction) at 6 weeks of 
topical agents. She has a dramatic evening of her skin tone and discoloration. Fine lines are diminished. No lasers were used. 


corneum and then to be exfoliated. The range is 52—/5 days 
depending on anatomic location, with cells on the face turning over 
at a faster rate than cells on the feet, for example. The skin cycle 
is a useful measure to help patients understand how long it takes 
to see results from products and procedures. Normally, patients 
are instructed that to really begin to see change in their skin from 
topical agents, they usually need to wait 6 weeks, or one skin cycle. 
Results continue and can peak at 3—4 skin cycles. 


Dermis 


The dermis is located between the epidermis and subcutaneous 
fat. Since the epidermis lacks a vascular supply, it derives its supply 
of nutrients from the dermis. Similarly to anatomic differences in 


epidermal thickness, there are anatomic differences in dermal 
thickness with the thinnest, <0.5 mm on the eyelids, and the 
thickest, >4 mm on the back. Fibroblasts in the dermis produce 
the components of the connective tissue matrix: collagen (mainly 
type |), elastin, proteoglycans (PGs), glycosaminoglycans (GAGs), 
and glycoproteins. Collagen gives the dermis tensile strength, while 
elastin helps return stretched or deformed skin back to its normal 
shape. PGs and GAGs are important in dermal hydration by binding 
up to 1000 times their volume in water. 

Adnexal structures such as hair follicles, sebaceous glands, 
apocrine glands, and eccrine glands, arise embryologically from the 
epidermis and grow downward into the dermis. The presence or 
density of these structures varies with anatomic location with the 
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Fig. 12.3 The skin showing the epidermis, dermis, subcutaneous fat, 
and the adnexal structures within the skin. 


face having more adnexal structure than the neck or chest. This 
must be taken into consideration when resurfacing the skin, since 
the wound reepithelializes from these adnexal structures. The 
dermal—epidermal junction (DEJ) supports the epidermis, allows 
for cell signaling, and protects against external shearing forces by 
creating an interface between the epidermis and dermis. 


Subcutaneous Fat 


The subcutaneous fat serves as the “cushion” of the skin and sits 
between the dermis and the muscular layer. Fat lobules are sepa- 
rated by connective tissue through which blood vessels pass. 
Furthermore, fat serves an essential role as an energy reserve and 
a cosmetic role through which it creates the molding of skin over 
the contours of the body. 


Skin Aging 

It Is Important to understand that there is an intrinsic and an 
extrinsic component to aging. Intrinsic aging Is an inevitable and 
chronologic process that results from the biologic action of cellular 
senescence. Furthermore, it is now understood that in addition 
to cutaneous changes, there Is progressive atrophy in bone, 
muscle, and fat, resulting in a complex ongoing alteration of facial 
proportions. These changes include alteration in facial shape, 
forehead height, eyebrow shape, eye size, inter-eye distance, 


nasal shape, lip volume, skin texture/clarity, and pigmentation 
(Fig. 12.4). 


Intrinsic Aging 

At the cellular level, there appears to be an age-related impairment 
in signal transduction, and a decrease in cell doubling (cell turnover) 
exhibited by melanocytes, fibroblasts, and keratinocytes. Within 
the dermis, there is an upregulation of cytokines and enzymes 
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such as elastase, collagenase, stromelysin, and interleukin- |. These 
enzymes disrupt normal tissue integrity resulting in the clinical 
stigmata of aging skin: wrinkling, dermal fragility, and dermal thin- 
ning. Histologically, these changes can be seen as flattening of the 
epidermis at the DE] and effacement of the dermal papillae and 
epidermal rete pegs, thus impairing nutrient transfer and making 
the skin more susceptible to trauma from shearing forces. Telomere 
shortening further complicates the aging process. Telomeres are 
tandem repeats of a short sequence T TAGGG that cap the terminal 
portion of chromosomes, preventing their fusion. With each cell 
division, the final 100-200 bases of the telomeres are lost. After 
a certain number of cell divisions, telomeres reach a critically short 
length, at which point the cell stops dividing and enters a state of 
replicative senescence. 

After the age of | 8 years, dermal collagen and elastin production 
declines by about 1% per year. Decades of such a decline in 
production result in thinning of dermal thickness, skin fragility, and 
delayed wound healing. While there is no histologic correlate for 
superficial or fine wrinkles, broadening and shortening of subcuta- 
neous fat connective tissue septae may contribute to deep furrows. 
Over time, the decrease in lipid synthesis in the stratum corneum 
results In an impaired skin barrier function. This leads to patients 
developing “sensitive skin” and is further exacerbated in patients 
taking lipid-lowering medications. 


Extrinsic Aging 

In the most simplistic terms, extrinsic aging can be conceptualized 
as accelerated and exaggerated intrinsic aging. Extrinsic aging occurs 
insidiously through years and decades of exposure of the skin to 
environmental insults such as pollution, ultraviolet (UV) radiation, 
and chemicals. While tobacco use and sun exposure each acceler- 
ates the aging process, the combination of the two accelerates 
aging in a multiplicative manner. 

The mechanisms by which photoaging occurs is: (1) impaired 
membrane/nuclear signaling; (2) mitochondrial damage; (3) protein 
oxidation; and (4) shortening of telomeres and reduced DNA 
repair capacity. UV radiation produces reactive oxygen species 
(ROS), which activate nuclear factor kappa beta (NF-«B) transcrip- 
tion and leads to increased expression of proinflammatory cyto- 
kines. These in turn stimulate the production of matrix 
metalloproteinases (MMPs), which then degrade collagen and 
elastin in the dermis. 

In dermal fibroblasts, UV irradiation induces mtDNA “common 
deletion” leading to compromised synthesis of mitochondrial 
proteins, which further increases ROS and decreases the ability 
of the cell to generate energy. In vitro studies suggest that ultraviolet 
A (UVA) is a major contributor to protein oxidation in the skin. 
With reduced DNA repair capacity, sun damaged skin has a greater 
propensity than non-sun damaged skin to develop cutaneous 
malignancies. 

Extrinsically aged or photodamaged skin has specific histologic 
findings distinct from intrinsically aged skin (Fig. 12.5). The epider- 
mis may be atrophied (late stage) or thickened with atypical 
keratinocytes. The most significant findings are seen in the dermis 
with significant collagen and elastin degeneration. Cumulatively, 
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Fig. 12.4 (A,C) Patient in her early 70s with extensive intrinsic and extrinsic aging resulting in wrinkles, precancerous lesions, and volume 
depletion. (B,D) Patient is shown 3 months after full face fractionated CO) laser resurfacing and autologous fat augmentation. 


these changes can manifest clinically as wrinkles, solar elastosis, 
dyschromias, actinic keratosis, enlarged pores, and telangiectasias 
(Fig. 12.6). 


Initial Consultation Goals 


The goals of the topical regimen are to reverse actinic damage, 
slow the aging process by increasing collagen, elastin, and glycos- 
aminoglycans (GAGs), minimize subsequent oxidative damage, and 
to address any active disease states (acne, rosacea, melasma). 
Returning the skin to a healthy state requires identification of the 
pathologic process, recognizing the level of the pathology, and 
choosing the correct skincare products to reach this goal. 


Initial consultations are carried out in a well-lit room and patients 
are asked to remove all makeup. Patients are assessed with regards 
to their cosmetic concerns and any additional flaws are identified. 
Patients are given a handheld mirror so that they can follow along 
with their evaluation. Patients are then shown before and after 
photographs of other patients treated for similar conditions. These 
can simply be before and after using skincare regimens or can be 
of patients that have undergone extensive procedures to repair 
their skin (laser resurfacing, medium-depth peels, pigmentation 
lasers, vascular lasers, fat grafting). All patients receive written 
instructions on how to use the products and what reactions to 
expect while they start their new regimen. It is vital to educate the 
patient on correct product application and how to handle 
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Fig. 12.5 (A) Hematoxylin and eosin stained specimen (H&E) of healthy skin showing normal stratum corneum, normal epidermal thickness, no 
atypical epidermal cells, normal rete ridges, and healthy collagen bundles. (B) H&E of photodamaged skin showing thinning of the epidermis, 


flattening of the rete ridges, and solar elastosis in the dermis. 





Fig. 12.6 This patient has sun damaged skin showing dyschromia, wrinkles, actinic keratosis on the (A) face and (B) chest. There are also 


depigmented scars at previous biopsy sites. 


anticipated side-effects, so as to improve patient compliance. 
Patients are told that the goal of treatment is to return the skin back 
to its normal, healthy state. 


Topical Agents 


Medically based skincare regimens target three cellular components 
that contribute to aged skin: keratinocytes, melanocytes, and 
fibroblasts. Instituting the correct routine will slow the progression 
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of aging and work towards reversing, to some degree, the extrinsic 
and intrinsic aging changes (Table | 2.1). 


Retinoids 


Topical synthetic retinoids can be viewed as the “workhorse” of 
any skincare regimen. Mechanistically, retinoids bind to two distinct 
families of nuclear receptors (RAR and RXR) to exert their effects 
on transcription of genes essential for growth, differentiation, and 





Topical agent Clinical goal 


Retinoids Increase collagen, elastin, GAGs production 
Normalize keratinocyte maturation and 
proliferation 
Normalize distribution of melanosomes within 
keratinocytes 
Reduce acne lesions 

Keratolytics Enhance the penetration of other topical 


agents 

Improve acne 

Give the skin a smoother feel 

Increase skin hydration 
okin-lightening 
agents 


Even skin pigmentation — melasma, 
lentigines, PIH 

Work by inhibiting the enzyme that makes 
pigment or by inhibiting pigment distribution 
to keratinocytes 

Protect the DNA of the keratinocytes by 
scavenging radical oxygen species 


Antioxidants 


Minimize collagen breakdown 


Photoprotection Minimize keratinocyte damage 


Reduce photo-induced collagen and elastin 
breakdown 


Reduce pigmentation issues 


GAGs, glycosaminoglycans, PIH, post-inflammatory hyperpigmentation. 


maintenance of epidermal tissues. There are three generations of 
synthetic retinoids. The first generation includes tretinoin and 
isotretinoin; the second-generation retinoids include acitretin and 
etretinate. Among the third-generation retinoids are adapalene, 
bexarotene, and tazarotene. Tretinoin has the longest safety and 
efficacy record in skin rejuvenation. 

Retinoids have beneficial effects on both the epidermis and 
dermis. In the epidermis, retinoids can decrease keratinocyte 
atypia, aid in the even dispersion of melanosomes, and normalize 
the lifecycle of keratinocytes. Dermal effects of retinoids include 
increases in collagen, elastin, and GAG production. Retinoids 
further improve the dermis by decreasing the production of 
enzymes Involved in collagen and elastin breakdown. 

However, the beneficial effects of retinoids are both concentra- 
tion dependent and volume dependent. Therefore it is critical that 
patients apply both the right percentage and the right amount of 
the product. Without the proper instructions, most patients quit 
once they experience the initial retinoid dermatitis. Ideally, patients 
should begin with tretinoin 0.05% cream, | g (about a |-inch line 
of product) applied at nighttime to the entire face, including the 
lower eyelids, and feathered onto the neck. Since the neck, chest, 


and upper eyelids are thinner, more delicate skin, they should only 
be treated once or twice per week. 

Patients should be told to expect mild erythema and scaling 
initially, which should subside within the next 6—8 weeks with 
continued use. Once the desired clinical results are achieved, 
patients can decrease the frequency of application to three times 
per week as part of a maintenance regimen or keep using it daily 
(recommended). Use during pregnancy is not recommended as 
tretinoin is a pregnancy category C medication and tazarotene is 
a category X drug. All patients starting a topical retinoid will be 
more photosensitive for about 3 months while the stratum 
corneum Is thinnest but this should subside with time. We recom- 
mend that patients continue with using topical retinoids even 
during the summer months if certain sun precautions are taken 
(sun avoidance, hats, sunblock). 

While tretinoin remains very effective in skin rejuvenation, its 
drying effect limits patient compliance. To combat this, many topical 
creams use retinol, an over-the-counter precursor to tretinoin. 
However, retinol has to undergo two enzymatic steps (retinol to 
retinaldehyde, and retinaldehyde to tretinoin) to be converted into 
tretinoin. This occurs at a very low concentration thus resulting in 
mild skin improvement. Retinaldehyde Is another over-the-counter 
precursor to retinoic acid that is only one conversion step from 
tretinoin. Retinaldehyde can be used nightly in place of tretinoin or 
it can be used to alternate with tretinoin, so that patients are 
applying a topical retinoid nightly. Retinaldehyde has been shown 
to have an excellent profile for wrinkle reduction, a direct Propi- 
onibacterium acnes effect, and greater biologic effects in the skin 
compared with retinol. 

The development of third-generation retinoids has expanded 
treatment options of photodamaged skin. Once-daily application 
of O. |% tazarotene demonstrated efficacy equally comparable with 
that of 0.05% tretinoin emollient cream in clinical and histologic 
improvement in fine wrinkles and pigmentary changes of facial skin. 
Adapalene gel is Food and Drug Administration (FDA) approved 
for the treatment of acne and has demonstrated clinical lightening 
of solar lentigines with twice daily application. However, adapalene 
has no RXR activity, and binds preferentially to RAR-gamma, 
whereas tretinoin binds to all three RAR receptors (alpha, beta, 
gamma). This may explain why tretinoin works better for photo- 
damage and wrinkle reduction compared with adapalene. 


Keratolytics 


Hydroxyacids 
ALPHA-HYDROXY ACIDS (AHAS) AND POLYHYDROXY 


ACIDS (PHAS) 

AHAs have been used for centuries as exfoliating agents. They are 
a family of acids derived from milk or fruits: lactic acid (milk), glycolic 
acid (sugar cane), malic acid (apples), citric acid (citrus fruits), and 
tartaric acid (grapes). They create a smooth feel to the skin by 
breaking up keratinocyte adhesion in the stratum corneum and the 
very upper epidermis. This is also how they exert their beneficial 
effects on acne. Furthermore, their disruption of the stratum 
corneum allows other skin products to penetrate more deeply 
when applied to the skin. 
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PHAs are AHAs with more than one hydroxy group. Many 
PHAs are naturally occurring, endogenous metabolites, or inter- 
mediate products from carbohydrate metabolism in body tissues. 
Gluconolactone is the most popular PHA in topical product use. 
While it is also a keratolytic, it also has antioxidant properties that 
make the skin less susceptible to the negative effects of ultraviolet 
radiation. 

Both these keratolytic agents can enhance the penetration of 
tretinoin and hydroquinone through their disruption of the stratum 
corneum. This will greatly accelerate visible improvement of the 
skin and is included in preoperative skin conditioning before 
resurfacing procedures. A topical polyhydroxy acid/lactobionic acid 
(PHA) or alpha-hydroxy acid (AHA) 6-8% can be applied in the 
mornings to help minimize acne flares and to enhance the penetra- 
tion of hydroquinone or tretinoin. These are especially important 
for patients with thick or oily skin. It is not recommended that AHA 
or PHA acids be applied in the evening, as they may alter the pH 
of the skin thus making tretinoin less active. For use on non-facial 
skin, one may use up to a 12% lactic acid cream without undue 
irritation. 


Skin-Lightening Agents 

Hyperpigmentation remains one of the most common disorders 
for which patients seek treatment. Cause can range from sun 
damage, melasma, ethnic predilection (under eyes), to post- 
inflammatory hyperpigmentation (PIH). 


Hydroquinone 
Hydroquinone (HQ) has been used for over 40 years to treat 
hyperpigmentation. It works by inhibiting the tyrosinase enzyme 
that converts tyrosine to 3—4 dihydroxy-phenylalanine (DOPA). 
Despite controversy over Its use, many American dermatologic 
societies have come out with statements supporting the view that 
when used topically, this is a very safe ingredient. The controversy 
stems from studies in which oral ingestion of HQ was found to be 
carcinogenic in laboratory rodents. Another concern with long- 
term use of hydroquinone is the development of exogenous 
ochronosis. Ochronosis manifests as blue-black pigmentation of 
the skin due to the inhibition of homogentisic acid oxidase activity 
by HQ, resulting in the accumulation of homogentisic acid, which 
polymerizes to form ochronotic pigment in the dermis. The litera- 
ture reports that this is mostly seen in native Africans (not African- 
Americans) and Latino patients or in patients using adulterated HQ 
products. Many illegally imported creams have been found to be 
adulterated with mercury or other illegal ingredients. Mercury is a 
very toxic ingredient that has the ability to lighten skin. 
Over-the-counter products contain 1-2% HQ, whereas con- 
centrations above this are prescription strength. There are also 
combination products in which HQ is used with other agents that 
either enhance its penetration (AHA, retinol) or are synergistic in 
their skin lightening effects (vitamin C, topical steroids). HQ has a 
| 2-h half-life and therefore the recommended application is twice 
a day. While it can be used to treat focal areas, it is often best to 
apply this agent to the whole face and apply a heavier amount over 
the darkest regions. This helps prevent a blotchy complexion. 
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Patients should be reassured that contrary to popular opinion, 
hydroquinone does not bleach the skin but rather restores the skin 
to the patient's baseline skin color. 


Licorice Extract 


Licorice extract comes from the root of Glycyrrhiza glabra. It 
contains glabridin (a tyrosinase inhibitor) and liquitin. Studies on 
licorice extract have shown that it can reduce ultraviolet B (UVB) 
pigmentation and has some antioxidant properties. 


Arbutin 


Arbutin is a naturally occurring derivative of HQ found in bear- 
berry that is structurally homologous to tyrosinase and competitively 
inhibits melanosomal tyrosinase and  5,6-dihydroxyindole-2- 
carboyxylic acid (DHICA) polymerase activities. 


Kojic Acid 


Kojic acid is a chelation agent produced by several species of fungi, 
especially Aspergillus oryzae, and is a byproduct of the malted rice 
fermentation used to manufacture sake. It inhibits tyrosinase 
through binding of copper. The biggest limitation to it use, however, 
is that kojic acid is highly sensitizing and can cause a contact der- 
matitis in many of its users. 


Azelaic Acid 


Azelaic acid is another skin-lightening agent, which works via inhibi- 
tion of tyrosinase. In addition to its affects on pigmentation, azelaic 
acid has been shown to be efficacious in treating patients with acne, 
and rosacea. 


Antioxidants 


Antioxidants are believed to minimize free radical damage, which 
has been associated with the processes of photoaging and carci- 
nogenesis. Ultraviolet radiation (UVR), environmental pollution, 
and tobacco smoking all cause depletion of cellular antioxidants and 
antioxidant enzymes. Furthermore, they initiate DNA damage 
leading to the formation of thymidine dimmers and cause increased 
synthesis and release of proinflammatory mediators. Photodam- 
aged and aged skin exhibit a marked decrease in expression of 
L-ascorbic acid. 

Vitamin C (ascorbic acid), vitamin E (alpha-tocopherol), and 
other polyphenols have become popular within the cosmeceutical 
industry as the understanding of the role of free radical damage 
grows. To achieve clinical results, it is imperative to use formula- 
tions with antioxidants in a bioavailable form. For example, there 
are over six forms of vitamin C used in cosmetic products, yet the 
body only uses the L-ascorbate form. In addition to stability, pen- 
etration into the dermis is key. 


Vitamin C 


Ascorbic acid inhibits tyrosinase activity through interacting with 
copper. However, it is rapidly oxidized and unstable. Topically 
applied L-ascorbic acid has been shown to support collagen syn- 
thesis and demonstrates antiinflammatory and photoprotective 


effects. In vivo studies have shown increased mRNA levels of 
collagen type | and III and tissue inhibitor of matrix metalloprotein- 
ase (MMP-1). Vitamin C is believed to have antiinflammatory 
effects by reducing activation of transcription factor NF-«B through 
inhibition of tumor necrosis factor alpha (TNF-a). 

In addition to its antioxidant effects, ascorbic acid Is a necessary 
cofactor for enzymes involved in collagen synthesis. It has also been 
found to inhibit tyrosinase and can lighten hyperpigmentation. 
Topical application of vitamin C is much more efficient than inges- 
tion for achieving high concentrations in the skin. Therefore, it 
seems logical to include L-ascorbic acid in anti-aging skincare regi- 
mens, and the evidence supports its use as a topical photoprotective/ 
antioxidant agent. 

Typically patients start with |10% vitamin C serum and increase 
to 20% serum as tolerated. However, the formulation must be in 
a serum (not a cream), stabilized against oxidation, and the serum 
must contain the L-ascorbic form of vitamin C. 


Vitamin E 


Vitamin E is a lipid soluble antioxidant responsible for protection of 
membranes. There is ongoing debate over the possible role of 
vitamin E in skin cancer prevention. Studies have identified its role 
with protecting keratinocytes and supporting barrier function. 
However, there is concern over the allergic potential of vitamin E, 
since it has been associated with allergic contact dermatitis, contact 
urticaria, and erythema multiforme-like eruptions. More recently, 
a study determined that the incidence of allergic contact dermatitis 
with vitamin E from a total of 2950 patch-tested patients was 
0.61% (very low). With continued advances in formulations, the 
likelihood of these side-effects should decrease. 

While data does suggest that tocopherol is a promising antioxi- 
dant, the temperature-stable esterified forms (which are inactive) 
may not be bio-converted into active forms in the skin. Dosing and 
delivery is therefore not clear and adequate randomized controlled 
trials have not yet addressed these Issues. 


Resveratrol 


Antioxidant botanicals such as resveratrol have been gaining popu- 
larity. Resveratrol is a polyphenolic phytoalexin found in the skin 
and seeds of fruits, nuts, grapes, and red wines. It has become well 
known as a cardioprotective antioxidant. Mouse models yielded 
promising results in terms of protection for UVB-induced photo- 
damage, but these studies have yet to be substantiated by human 
studies. Most studies are based on systemic administration of 
resveratrol, while there are new studies looking into ways to 
enhance penetration of resveratrol into the skin for localized action. 


Growth Factors and Newer 
Cosmeceuticals 


Collagen stimulation and the slowing of the aging process are the 
goals with newer generation topical agents including peptides, 
cytokines, and growth factors. This is a growing field. However, in 
order to keep their designation as a cosmeceutical product rather 
than a prescription agent, manufacturers walk a fine line between 
the two. If they claim that their product exerts an effect on the skin 


and alters a function, they may be subject to closer scrutiny by the 
FDA. For this reason, studies on these agents are carefully designed 
to show improvement in skin appearance but are careful not to 
make medical claims. 

Peptides 

Peptides are short amino acid chains that help regulate fibroblast 
production of collagen and extracellular matrix. palmitoyl 
pentapeptide-4 (Pal KT TKS) is a fragment of procollagen | that 
stimulates fibroblasts to increase the production of collagen | and 
Il. Some peptides may also function as skin-lightening agents by 
inhibiting genes that are stimulated by UVB exposure. PKEK, a 
tetrapeptide of amino acids pro-lys-glu-lys, reduces pigmentation 
by reducing the expression of interleukin-6 and -8 (IL-6, IL-8), 
TNF-a, proopiomelanocorticotropin, alpha melanocyte stimulat- 
ing hormone, and tyrosinase. 


Growth Factors 


Growth factors are secreted by all cellular components of the skin: 
keratinocytes, melanocytes, and fibroblasts. They play an important 
role in wound healing and have been introduced into skin rejuve- 
nation based on the hypothesis that the aging process of skin Is 
similar to that of a chronic wound. Growth factors can be plant 
derived or human derived; however, various countries have regu- 
lations in place that ban the use of human derived growth factors. 
By supplementing these normal growth factors, there can be a 
natural repair of the skin. Some studies have shown a reduction in 
fine lines and increased epidermal thickness, yet, more studies are 
needed to elucidate the mechanism of action of growth factors and 
the best way to deliver them into the dermis. 


Photoprotection 


Sunscreens 


Ultraviolet (UV) light is divided into UVA, UVB, and UVC. UVC 
is absorbed by the ozone layer and usually does not reach the 
earth. In sunlight, we are exposed to UVB (290-320 nm) and 
UVAII (320-340 nm) and UVAI (340-400 nm) wavelengths. 
UVA is actually more abundant in natural sunlight than UVB but 
it is UVB that is responsible for the sunburn. UVB directly 
damages DNA and leads to the generation of highly mutagenic 
cyclobutane—pyrimidine dimers and pyrimidine—pyrimidone (6—4) 
photoproducts, which are implicated in the pathogenesis of 
non-melanoma skin cancers. The mutagenic effects of UVA are 
believed to be mediated through the generation of reactive oxygen 
species. Due to the longer wavelength of UVA than UVB, UVA 
penetrates more deeply, and thus plays a prominent role in dermal 
photoaging. 

UVB rays peak in the summertime throughout the world but 
are higher closer to the equator and at higher altitudes. However, 
UVA levels remain relatively constant all year and can penetrate 
through windows, windshields, and shallow water. Therefore care 
should be taken to protect against this harmful ray year-round. 

Sunscreens were traditionally labeled with an SPF (sun protec- 
tion factor) number that is largely a measure of protection from 
exposure to UVB. With the newer understanding that UVA protec- 
tion is equally important, the FDA regulations have been updated 
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to require that sunscreens labeled as both “broad spectrum” and 
“SPF 15” (or higher) not only protect against sunburn, but, if used 
as directed with other sun protection measures, they must state 
they can reduce the risk of skin cancer and early skin aging. Fur- 
thermore, any SPF >50 is now only labeled as SPF 50+ since there 
is no hard evidence that SPF over 50 adds further protection. 
Lastly, sunscreens with SPF <15 can only claim to protect against 
sunburns but cannot make claims for reducing the risk of skin 
cancer or early skin aging. Recent advances in sunscreen technol- 
ogy make sun protection easier and more cosmetically appealing 
than ever, thus allowing these newer sunscreens to replace mois- 
turizers for almost all patients. 

Sunscreen Ingredients are equally important with minerals such 
as zinc oxide and titanium dioxide being considered the “gold 
standards” for sun protection by the author. These agents are 
chemically inert and are therefore less irritating and less allergenic. 
These minerals protect the skin by reflecting the UV rays from the 
skin. Furthermore, these agents are relatively photostable com- 
pared with “chemical” sunscreen ingredients. While older formula- 
tions of zinc and titanium tended to be opaque on the skin, newer, 
micronized formulations have become more cosmetically 
elegant. 

Non-mineral UVA/UVB filters can include a combination of 
various chemicals, each with a specific spectrum of protection. 
Common ingredients include avobenzone (UVA filter) and oxy- 
benzone (UVB filter). UVA has proven more difficult to filter, owing 
to the instability of UVA filtering agents. For example, avobenzone, 
which filters longwave UVA (340-400 nm), is photolabile. Some 
products add photostabilizing agents such as diethylhexyl 
2,6-napthalate to enhance stability of UVA filters. Ecamsule (mar- 
keted as Mexoryl SX, LOreal, New York, NY) provides coverage 


through the shortwave UVA wavelengths (320—340 nm). When 
used in formulations containing octocrylene and a form of 
photostabilized avobenzone, complete broad-spectrum coverage 
is achieved. 

Patients are told to find a sunblock to take the place of their 
moisturizer rather than a moisturizer that has a little bit of a sun- 
block in it. Sunblocks should be applied daily, year-round, due to 
the persistent levels of UVA rays even in wintertime. Patients are 
told to apply the sunblock as the last step (before their makeup) 
and to make sure they apply it to the face, neck, exposed areas 
on the chest, and the backs of their hands. 


To Summarize 


The art of skin rejuvenation is in taking a personalized approach to 
each patient so that the skincare regimen Is easy to use, tackles 
their presenting complaints, and gives visible results. There may be 
overlap on certain products but, depending on skin findings, some 
agents may or may not be needed (Table | 2.2). 

When formulating a skincare regimen, it is essential to select the 
proper active ingredients, apply them in the correct order, and 
apply them in the correct quantity (Fig. 12.7). The biggest limiting 
factor in success is the patient's compliance with the regimen. 
Compliance is dramatically improved if patients are given written, 
detailed instructions, and are told that results hinge on the correct 
amount being applied (Fig. | 2.8). It is akin to treating hypertension; 
taking half a pill will not have the same effect on reducing hyperten- 
sion as taking a whole pill. 

Additionally, it is important to guide patients through the steps 
that their skin will go through as it acclimates to the skincare 
regimen. Skincare routines have to be tailored to the patient's 


Categories Topical options Pros/cons 
Retinoids Retinoic acid 

Retinaldehyde 

Retinol 


Lightening agents Hydroquinone 

Azelaic acid 

Arbutin 

Licorice extract 

Topical vitamin C 

Kojic acid 

AHAs, PHAS 

Vit. C, vit. E, resveratrol 


Keratolytic agents 
Antioxidants 
Photoprotection Mineral based 


Chemical based 


Prescription — moderate to significant improvement 

OTC — mild to moderate improvement 

OTC — mild improvement 

Prescription — gold standard, some countries ban this ingredient 
Prescription — mild improvement 

OTC — mild to moderate improvement 

OTC — agents with mild improvement seen with continued use 


OTC — can enhance the function of other agents when applied properly 

OTC — penetration and stability is a challenge 

UVA/UVB coverage. Most stable formulas. Downside sometimes is opaqueness 
UVA/UVB coverage. Concern over safety of these ingredients and effects on 


hormone disruption 


Growth factors Plant derived or human derived 


Data is limited but if penetration is good, results are encouraging 


OTC, over-the-counter; AHAs, alpha-hydroxy acids; PHAs, polyhydroxy acids; UVA, ultraviolet A; UVB, ultraviolet B. 
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desires, the speed by which they want to see improvement, to pursue an aggressive skincare regimen whenever possible, so 
and their work/lifestyle. If patients would like to see results that results are achieved before the skin builds a tolerance to the 
quickly and can tolerate redness, peeling, and flaking, a more topical agents (Fig. 12.10). However, if the patient is prone to 
aggressive regimen is prescribed. This is also the case if we quitting and not tolerating dryness, then a milder regimen is 
are quickly preparing the skin for surgery or resurfacing (Fig. implemented (Figs. 12.11, 12.12). For all the rest, a moderate 
|2.9). Furthermore, patients with melasma are encouraged approach is taken. 
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Fig. 12.7 This patient had a 20-year history of melasma. She is shown (A) before and (B) after 6 weeks of a well thought through skincare 
regimen. 





Fig. 12.8 A fingertip unit (FTU) is a recognized measure that correlates proportionally with the size of the patient’s face. It is a line of product from 
the tip of the finger to the distal interphalangeal joint. 
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Fig. 12.9 This patient with sun damage shown in her 6th week of an aggressive skincare regimen to prepare her skin for a medium-depth 
trichloroacetic acid (TCA) peel. Her baseline facial skin looked like the skin on her hand at her consultation. 





Fig. 12.10 This patient presented with melasma and wanted improvement quickly. She is shown at (A) baseline and (B) after | year of using an 
aggressive skincare regimen. No other procedure was performed. 
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Fig. 12.11 This patient has a history of “sensitive” skin and had quit numerous agents in the past. These baseline photographs show 


hyperpigmentation at areas of trauma and acne. 





Fig. 12.12 The same patient as shown in Fig. 12.11 at 6 weeks after using a topical regimen formulated with fewer sensitizing chemicals but 
including active agents such as retinaldehyde, hydroquinone, and a physical sunblock. No irritation was seen and her skin is remarkably clearer. 


Conclusion 


A medical approach to skincare is one in which a thoughtful, 
personalized regimen is formulated for each patient in a manner 
that addresses the function of the cells of the skin. The skincare 
routine can be used to prepare a patient’s skin for resurfacing, to 


address inflammatory conditions such as acne and rosacea, and to 
enhance the results of surgical procedures. Additionally, as the 
passage of time continues and the aging process begins to undue 
the results of surgery, the skin can be kept vibrant and glowing with 
the proper topical agents. This further prolongs the results of the 
surgical procedure. 
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Laser Skin Resurfacing 


Joe Niamtu, III 


If one examines the timeline of progression in cosmetic surgery, 
there would be a big annotation around the early 1990s dedicated 
to lasers. Although lasers had been used sporadically 50 years 
earlier, the 1990s ushered in predictable clinical science and the 
applications for clinical laser medicine and surgery took off expo- 
nentially and is still rising. 

Prior to the mid- 1990s, dermabrasion and chemical peels were 
the accepted means of skin resurfacing. Light and medium chemical 
peels could improve pigment problems and minor skin wrinkles. 
More aggressive peels used for “skin leveling” was predictable in 
the hands of experts but often led to significant hypopigmentation. 
Dermabrasion, an art in itself, was difficult to master in the hands 
of the average clinician. In addition, the spray of blood, serum, and 
tissue made this procedure especially unsavory in a time when 
blood-borne transmittable diseases were on the rise. [he cosmetic 
world longed for a more controlled means of rejuvenating facial 
skin, and laser science had progressed just at the right time to fill 
this gap. 

The acronym “LASER” stands for Light Amplification by Stimu- 
lated Emission of Radiation. Laser technology in medicine existed 
decades before it became popular but problems existed with the 
ability to ablate unwanted tissue without damaging surrounding 
normal tissue. With the improvement of technology and the 
understanding of photoscience and tissue response, lasers became 
a versatile treatment option. The basic principle of laser therapy is 
known as “selective photothermolysis,” in which the chromophore 
is targeted with a pulse duration that is shorter than the thermal 
relaxation time, thus minimizing risks of unwanted surrounding 
tissue damage. The development of the CO, laser (a wavelength 
of 10,600 nm) was initially used for surgical excisions but eventually 
was refined as a useful tool for skin rejuvenation and surgical 
incisions (Fig. 13.1). The CO, laser produces tissue ablation and 
collagen shrinkage and Is used to treat scarring, dyschromias, actinic 
chellitis, rhytids, and numerous lesions. While the previous tech- 
nologies of dermabrasion and chemical peel were “an experienced 
guess’ at tissue depth, the CO, laser is an instrument that can 
precisely ablate tissue at predictable depths. The CO, laser can 
ablate 50-150 microns (um) of tissue with a zone of thermal 
damage up to 100 um. The chromophore for CQO, laser is tissue 
water and the laser energy Is also absorbed by surrounding vessels 
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and structures for unselective tissue destruction. This is different 
for other lasers that have chromophores of melanin or hemoglobin 
and are much more specific as to the tissue target. The earlier CO, 
lasers were continuous wave in nature and more difficult to control 
lateral tissue damage. With the advent of ultrapulsed lasers and 
computerized pattern generators, high-peak powers and short- 
pulse duration were possible in which tissue vaporization was 
maximized and thermal injury minimized. Laser treatment rejuve- 
nates the skin by several actions. First, tt vaporizes the epidermis 
and superficial dermis. This in and of itself is like stripping old 
wallpaper or pulling up old carpet. When the new skin reepithelial- 
izes, the patient has youthful skin in the place of the damaged skin. 
Also, the thermal effect on the dermis creates neocollagenesis. The 
new and more plentiful collagen also firms and rejuvenates the skin. 

With the availability of this powerful technology, the entire world 
set loose in pioneering skin resurfacing techniques. As happens 
when new technology is introduced, much of the learning curve 
must be mastered by trial and error. Unlike today where relative 
“cookbook” laser settings and “smart screens” with autoprogram- 
mable treatment settings exist, the early days of laser treatment 
were less controlled. Unfortunately, many lessons were learned 
the hard way and an onslaught of complications occurred in the 
1990s. Learning from the past, today’s contemporary CO) laser 
surgeons can offer safer and more predictable treatments. One 
disheartening note is that we are seeing a resurgence of similar 
complications from surgeons trying to push the envelope of frac- 
tional lasers in an effort to equate results with traditional CO, 
resurfacing. 

In concert with progressing technology, many types of lasers 
were introduced to compete with CO, technology. The 
Erbium: YAG laser with a wavelength of 2940 nm became popular 
in the mid-199Qs as a “safer and gentler” laser. This wavelength 
has a |3-fold greater affinity for water, of which the skin is about 
70%. The stated advantages included less ablation depth, less 
thermal damage, faster healing, and decreased erythema persis- 
tence. Although this laser grew quickly in popularity after the Food 
and Drug Administration (FDA) approval in 1996, many of the 
same problems and complications associated with CO, lasers 
appeared soon after. Although the Erbium: YAG laser is still popular 
with some clinicians, the CO, laser is still the gold standard for skin 
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Fig. 13.1] Laser wavelengths are shown on the electromagnetic 
spectrum. Note that lasers from the “500-800” nm wavelengths are 
visible and produce colored light, while the lasers with wavelengths of 
about the “800” region on the spectrum are invisible to the human eye. 


rejuvenation, especially skin tightening and rhytid effacement. 
Some clinicians feel that “old school” traditional CO; treatment has 
been usurped by fractional laser treatments but | disagree. Although 
the healing may be faster, the treatment is much less dramatic and 
requires multiple sessions. Ardent proponents of fractional lasers 
decry the 12-14 days of recovery required for CO, laser but 
perform 3—5 sessions of fractional treatments that require 3—5 days 
of recovery each time. The math simply does not add up. Although 
| understand that some patients simply cannot miss 2 weeks of 
work or play, repeating any procedure 3—5 times actually has more 
recovery. | also feel that the popularity of fractional laser is driven 
less by result and more by the fact that it can be sold to a far larger 
number of doctors than CO, lasers. The reason for this is that the 
average laser surgeon frequently does not have the training to 
perform sedation or has access to general anesthesia. Fractional 
laser can be performed on awake patients (although | think all laser 
patients and surgeons do better with sedation) and because of this, 
companies can sell more lasers to a more diverse doctor base. 
Fractional treatments are also easily delegated to physician extend- 
ers. It is “all around” easier, but in my experience is a compromise 
of the results obtainable from traditional CO, laser treatment. 
Having opined on this, it is fair to say that any laser technology that 
enables satisfactory, reproducible results on happy patients with 
low complications is a good platform. Fractional lasers are available 
in ablative and non-ablative platforms. Ablative resurfacing literally 
vaporizes the tissue and removes it. Non-ablative laser treatment 
damages or kills the cells without vaporizing them. 

Although | have used all of the popular types of resurfacing 
lasers, the majority of my treatments have been with the Lumenis 
Ultrapulse Encore laser (Lumenis Inc., Santa Clara, CA), in the 
performance of a wide array of treatment depths from superficial 
fractional to ultra-deep (Fig. 13.2). The Lumenis Encore CO) laser 





Fig. 13.2 (Left) The Lumenis Encore ultrapulsed CO, laser has been a 
mainstay of traditional resurfacing and surgical applications and updated 
with fractional capability. (Right) The Ellman Cortex laser is an affordable 
and versatile platform. 
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Fig. 13.3 Accessories of the Lumenis Encore laser from left to right: 
the 0.2 mm incisional handpiece; the | mm incisional handpiece; the 
2.0 mm spot ablative handpiece; the 3 mm spot ablative handpiece; the 
laser wave guide; the Deep FX handpiece; and the computer pattern 
generator (CPG) for conventional resurfacing. 


has a peak output of 60 watts and at 600 Hz with 100 m] setting 
will produce a fluence of 7.5 J/cm’. The laser is equipped with a 
computerized pattern generator for skin resurfacing as well as 
straight handpieces for lesion removal and tissue incision (Fig. 
13.3). Currently, several options are available with the Encore 
laser, including a curved laser wave guide that can be used for 
endoscopic brow and forehead lift and a computerized scanner for 
deeper fractional treatments (Deep FX and SCAAR FX) for newer 
technology deep fractional scar treatments. 
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| also have experience with the Ellman Cortex CO; laser (Fig. 
|3.2B). This is a very affordable and versatile system. The CO, 
component is exclusively fractional but can be used more aggres- 
sively by performing multiple passes on the skin. Technically, when 
additional passes are performed with a fractional laser, the treat- 
ment is technically not necessarily fractional as the intact bridges of 
skin between the treated columns are also lasered, making it full 
(or fuller) coverage. | have used this laser with the fractional mode 
and with multiple overlapping passes with good results. This laser 
also has an incisional handpiece for blepharoplasty surgery or lesion 
ablation. An appreciable bonus of the Ellman Cortex laser is the 
Erbium handpiece. This comes with the laser and Is a great option 
for very superficial resurfacing and treatment of superficial skin 
lesions such as dyschromias. The Erbium handpiece on this laser 
is single spot only (with several screw-on treatment heads to adjust 
size) but has a 5-mm spot size, which makes coverage efficient. 


Patient Selection 


As with any cosmetic procedure, proper patient selection is the 
key to obtaining ideal results. Lighter skin types have the potential 
for more predictable skin resurfacing and fewer pigmentation 





problems. Although many skin classification systems exist, the 
Fitzpatrick system is the most widely used (Table | 3.1). This system 
is derived from skin response to sunlight and generalizations with 
hair and eye color and amount of melanin (Fig. 13.4). 
The basis of the Fitzpatrick classification include: 
@ lype | — fair-skinned redheads (always burn, never tan) 
@ lype Il — blue-eyed blondes (usually burn, tan with difficulty) 
@ lype Ill — dark-haired, brown-eyed patients (sometimes 
burn, slowly tan) 


Table 13.1 Fitzpatrick skin classification 


Skin type Skin color and characteristics 
Ivory white Always burns, never tans 

White Usually burns, tans minimally 
White Burns moderately, tans moderately 


Beige/light brown Burns minimally, tans easily 
Moderate brown 


Dark brown/black 


Rarely burns, tans profusely 
Never burns, tans profusely 


Fig. 13.4 The Fitzpatrick skin classification generalizes skin types from | (type I) low-melanin redheads to 6 (type VI) plentiful melanin dark- 


skinned individuals. 


6/0 


@ Type IV — Asians, Hispanics, and light-skinned African- 

Americans (rarely burn, tan easily) 

@ [ype V — brown-skinned African-Americans (rarely burn, tan 
easily) 

@ Type VI — very dark-skinned African-Americans (never burn, 
tan fast). 

There are very few distinct boundaries with skin classification, 
and overlap Is frequent. Any skin classification system offers broad 
commonalities, not sole determinants. 

Whereas the Fitzpatrick system is relatively straightforward, 
looking at the larger picture of who we are and where we came 
from intensifies our understanding of skin types. The Fanous clas- 
sification of skin type is based on racial origins and puts a logical 
understanding behind numbers (Fig. | 3.5). Our reaction to the sun 
(and laser) is ultimately related to our ancestral origins. 

In treating various skin types, surgeons should keep in mind 
that the darker a patient's skin is, the more potential problems 
can exist with peel or laser, especially hyper- or hypopigmentation 
(Fig. 13.6). The very light skin types and the darkest skin types 
are the most stable for resurfacing; the mixed browns are the 
most problematic in terms of pigmentation difficulties. Referred 


to as global skin, this type should always be approached with 
caution when using peels and lasers. The best patients for 
the novice resurfacing surgeon are Fitzpatrick | and II skin types. 
Type Ill and above should be reserved for more experienced 
surgeons. Most doctors do not routinely laser dark skin and 
default to chemical peel for these patients. Fractional laser re- 
surfacing is used with caution on select cases (Fig. 13.7). Laser 
surgeons must keep in mind that they can make a patient perma- 
nently lighter or darker. Anticipating a patient’s skin response to 
resurfacing is in part based on their skin type and amount of 
melanin, as well as the depth of the melanin. Computerized skin 
scanning systems are very useful for diagnosis and patient education 
(Fig. 13.8). Similar to placing a patient under ultraviolet light, the 
filters on the scanning systems enhance epidermal melanin 
(Fig. 13.9). This means that superficial pigment will show up dark 
and deep pigment will not be as dark. When pigmentation is 
extremely dark and noticeably obvious, it is superficial and will most 
likely respond well to medium-depth dermal peels and lasers. If 
the pigment does not enhance and darken on the scan, it Is likely 
deeper dermal pigment and may not improve with peels 
and lasers. 





Fig. 13.5 A broader means of determining skin types is mapping skin color with ancestral origin. The lightest skin types are of Nordic origin (N), 
light skin and eye color continue south in European origin (E), and begins to darken with Mediterranean origins (M), which include Hispanics and 
Asians (AS). Skin color darkens with Indo-Pakistan! origin (l.P) and significantly darkens with equatorial origins such as in African-Americans (A). 





Fig. 13.6 Skin injury whether intentional such as resurfacing, or unintentional such as trauma, can produce permanent hypo- or hyperpigmentation 
in patients with a lot of melanin. For this reason, lighter skin types are the most predictable resurfacing patients. (A) An Asian patient exhibits 
permanent hyperpigmentation from a burn scar. (B) An African-American patient shows permanent hyperpigmented areas from acne scars. 
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Fig. 13.7 Although some laser treatment can be performed on 
pigmented skin, it is not a procedure for beginners and can be fraught 
with hyperpigmentation problems. This patient is treated with deep 
ablative fractional CO, laser resurfacing for burn and skin graft scars. 





Fig. 13.8 Affordable and portable computerized skin-scanning systems 
are available to diagnose and educate patients on their skin damage. 
The scanner can show skin pigmentation as well as vascularity. 


Since many patients do not “see” their actual sun damage, 
patients seeing the extent for the first time can become very 
motivated to begin skincare regimens. These scanners are also a 
valuable tool to illustrate the before and after improvement of 
resurfacing procedures. 


Resurfacing Contraindications 


Numerous contraindications exist for both peel and laser resurfac- 
ing. History of hypertrophic or keloid scar, poor healing, and active 
conditions such as severe rosacea or acne may complicate skin 
resurfacing. Some skin diseases such vitiligo, lichen planus, psoriasis, 
and verrucae can spread to traumatized skin, which is known as 
Koebner’s phenomenon. Peel or laser resurfacing can induce this 
problem on the treated face and neck areas. A patient with somatic 
vitiligo who underwent facial resurfacing could possibly have vitiligo 
pigmentation changes on the lasered facial skin. 

After the epithelium is destroyed by chemical agents or light 
sources, it must regenerate, or a full-thickness burn scar will result. 
Reepithelialization occurs from the base of the pilosebaceous units, 
and the presence of the hair/sebaceous gland unit is directly related 
to how much and how quickly the new epithelium regenerates. 
In a process known as epiboly, the pilosebaceous units serve as the 
progenitors of new epithelium. New epidermal cells migrate from 
the base of the pilosebaceous unit, progress up the hair shaft, then 
spread laterally on the injured skin surface (Fig. 13.10). Areas of 
the body that are heavily populated with pilosebaceous units have 
a better chance of more rapid epithelialization. The face has 30 
times the pilosebaceous units as the neck or chest and 40 times 
the number on the dorsal arms and hands. For this reason, deeper 
peeling and laser treatment can be performed on the face, whereas 
the same treatment on the neck or extremities can lead to disas- 
trous scarring. Areas heavily populated with hair follicles heal faster; 
with low hair-bearing areas, the epithelial cells simply have too far 
to travel and scarring can result. 

The most sincere words of wisdom to surgeons just beginning 
skin resurfacing is to always respect the neck (and nonfacial skin), 
and never treat it In an aggressive manner. | have served as an 





Fig. 13.9 This patient was unaware of the advanced level of her pigmentation and actinic damage until she viewed her scan. Having this type of 
technology greatly assists in diagnosis, treatment, and patient education. (A) The patient in normal photography and (B) the ultraviolet image that 
enhances superficial melanin. The intense enhancement of the cheek pigmentation shows that it is superficial and should respond to resurfacing, 


whether chemical peel or laser. 
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Fig. 13.10 The more abundant the concentration of pilosebaceous 
units is, the easier it is for new epithelial cells to cover the wounded 
skin. (A) Hair follicles in close approximation for more efficient 
epithelialization. This would be an example of facial or scalp skin. 

(B) Skin with a paucity of pilosebaceous units such as the dorsal hand. 
Due to the sparsity of follicles and the larger distance between them, 
reepithelialization is more difficult and can lead to full-thickness scarring 
with proliferation of fibroblasts instead of epithelium. 


expert defense witness for several surgeons who caused significant 
scarring by peeling or lasering the neck. | have also had my own 
misadventures in this region but luckily without permanent scarring. 
| learned to respect the neck early on in my experience and always 
pass this on to all beginners. | have had my most sleepless nights 
worrying about resurfacing patients. Experienced surgeons will 
understand this statement. 

Understanding the importance of pilosebaceous units and 
healing, any procedure or medication that affects or suppresses the 
pilosebaceous units could compromise healing and produce scar- 
ring. The mechanism of action of systemic retinoids such as 
isotretinoin (Accutane) is suppression of the pilosebaceous units, 
which would affect reepithelialization after skin resurfacing by peel 
or laser. Most authorities recommend waiting at least | year after 
Accutane therapy before laser resurfacing (6 months for medium- 
depth chemical peel). Radiation therapy can also destroy piloseba- 
ceous units, and patients who have received therapeutic radiation 
can be problematic healers. Other relative contraindications can 
include history of keloid or hypertrophic scarring, history of severe 
herpetic outbreak, or a history of excessive lower-eyelid skin 
removal. Patients with collagen vascular diseases such as lupus or 
scleroderma may have impaired healing mechanisms and could 
affect healing. 

Whereas preconditioning with tretinoin or bleaching agents Is 
critical for chemical peeling to allow even penetration of acid, many 
practitioners do not precondition laser patients. In my opinion, 
patients with the potential for post-inflammatory hyperpigmenta- 


tion (PIH) will heal with fewer problems if they undergo 2—6 weeks 
of skin conditioning with Retin-A and hydroquinone 4%. 

Laser skin resurfacing (LSR) is very effective for skin tightening, 
textural improvement, and the effacement of wrinkles. In my 
experience, the degree of both Is far superior to a single medium- 
depth chemical peel. Having said that, the recovery with LSR is 
much more complex and will be discussed in detail. When discuss- 
ing LSR with potential patients, the surgeon and patient must 
decide which type of CO, laser treatment is applicable to their 
degree of skin damage and their recovery window. With the 
Lumenis Encore platform, numerous types of treatments can be 
performed, including ultralight fractional, light, medium, deep 
fractional, and aggressive high energy and high density (traditional 
resurfacing). Each type of increase in treatment depth has increas- 
ingly noticeable results and extended recoveries. Aggressive CO, 
resurfacing can be a formidable recovery process and not all 
patients (especially younger ones) will accept that extreme. 

Personally, | believe the standard of care for full face LSR of any 
type (fractional or full coverage) includes pre-treating patients with 
antibiotics and antivirals. | place all full face laser patients on a 
cephalosporin such as cephalexin 500 mg every 6 h. | begin the 
treatment the day before the procedure and continue it for the 
first week post-laser. The same regimen is used with antivirals with 
500 mg of valacyclovir every 12 h beginning the day before 
surgery. There are no absolute studies that show either medication 
Is a requisite but all doctors must blend evidence-based practices 
with legal precedents. | know surgeons who never use antibiotics 
with laser treatment and say their infection rate is no greater than 
when they do use them. 

When discussing laser parameters, it is important for surgeons 
to understand the physics and nomenclature for laser therapy. 
Simply stated, fluence is the amount of energy received by a 
surface per unit area, which is usually expressed in joules per 
centimeter squared (J/cm’). This can vary due to laser spot size 
and wattage of the laser. Density is the measurement of the amount 
of overlap from the computerized pattern generator. Fractional 
laser density is low and has no overlap, while traditional full cover- 
age laser patterns have overlap of laser beam spots of 30% and 
beyond. Some lasers have a setting for hertz, which is a measure 
of cycles per second of the laser beam, or how fast they are gener- 
ated. Passes indicate the number of times a given area of skin Is 
treated over the top of the previous pass. A “3 pass” laser treat- 
ment would mean that a single pass was made over the entire 
region and repeated again for a second pass and again for a third 
pass. This would be analogous to painting a wall with three coats 
of paint. Combining these variables produces the wounding depth, 
thermal damage, healing, and results of the laser treatment. A 
high-fluence pass (7.5 J/cm*) with a high density (30% overlap of 
laser beam spots) and 3 passes would be a very aggressive treat- 
ment, while a lighter treatment may be a single pass of a fluence 
of 3.5 J/cm? with a density of | (no overlap) (Fig. 13.11). There 
are no standardized parameters from one laser to another but an 
understanding of fluence, density, and passes can be applied to all 
laser treatments for reproducible results. Increasing any of these 
parameters (while leaving the others the same) will result in deeper 
treatment. Expert laser clinicians can apply the physics of lasers with 
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Fig. 13.11 The left screen shows settings for very aggressive high-fluence, high-density laser resurfacing, while the right screen shows settings for a 


lighter, less powerful treatment. 


the clinical treatments and outcomes for safety and maximum 
result. Novice laser surgeons must remember that lasers are 
serious devices capable of drastic burns and scars. 

Laser treatment (or any resurfacing such as chemical peel or 
dermabrasion) is personalized for each patient based upon their 
age, amount of skin damage, pathology of the damaged skin, 
thickness and quality of skin, and many other parameters. In 
general, light to moderate skin damage requires superficial laser, 
while moderate to severe damage requires deeper treatment. 
The target and endpoint for each patient is variable. For minor 
pigmentation, a basal layer treatment may be adequate; for deeper 
pigment and fine lines and wrinkles, the skin wounding must 
extend into the papillary dermis; and for the deepest skin damage, 
the laser must extend into the reticular dermis. Deep dermal 
treatment can cross a danger line and if the treatment extends into 
the adnexa (hair follicles, sebaceous and sweat glands) permanent 
scarring can result. The laser surgeon must remember that he or 
she Is creating a large-surface second degree burn of the entire 
face, which is about 5% of body surface area and it must be 
managed with great care. 

The laser operator should have a firm understanding of the 
amount of skin damage of the each patient and the depth of 
wounding of the proposed treatment. Beginners should only begin 
with mild to moderate treatments and progress with experience. 
Although it is difficult to truly measure the penetration of the laser 
burn and related thermal damage, it can be generalized by under- 
standing the tissue layers of the skin and relative depth of penetra- 
tion of the specific laser. Most lasers can predictably remove 
50-100 um of skin in a single pass. The second pass may remove 
a similar amount of skin or have a little less penetration due to 
desiccation of the skin after the first laser pass. Also important and 
directly related to the depth of treatment is the time required for 
reepithelialization after laser treatment. A basal layer treatment will 
heal in 4—6 days, while a reticular dermal treatment will take up 
to 2 weeks to heal. Wounds that take longer than 2 weeks to 
reepithelialize may heal with full-thickness scarring. Fig. 13.12 
shows tissue anatomy of the skin, as well as the time required for 
reepithelialization after laser treatment. 
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Skin wounding & healing time 


A. Stratum corneum 
2-3 days healing time 


B. Basal layer 
4-6 days healing time 


C. Papillary dermis 
7-8 days healing time 


D. Reticular dermis 
10-12 days healing time 





Fig. 13.12 Treating the skin to deeper levels extends the recovery for 
reepithelialization. Deeper skin wounding generally produces more 
dramatic results. 


For the purposes of this text, CO, laser treatments will be 
classified into the following categories. Some of this nomenclature 
is specific for the Lumenis Encore CO, laser. 

@ Ultralight Fractional CO, LSR. This is also referred to as Active 
FX with the Lumenis platform and involves high-fluence, 
low-density fractional treatment. The Fraxel Repair platform 
is a 1 550-nm Erbium laser source from another company 
(Solta Medical, Hayward, CA). 

@ Deep Fractional LSR. Also called “Deep FX” on the Lumenis 
platform, involves high-fluence, low-density, single-pass 
treatment with increased tissue penetration depths. The 
Fraxel Restore platform is used for similar applications and 
has a dual wavelength. 

@ Jraditional (aggressive) CO; LSR. Also my nomenclature and 
involves full coverage, ablative, high-fluence, high-density, 
multipass treatment. This is, in my opinion, still the gold 
standard for facial resurfacing and scar improvement. 

The above treatments are listed in increasing order of clinical 
result and recovery time. Whereas an ultralight CO LSR may heal 
in 5 days, tt produces minimal improvement; an aggressive, high- 
fluence, high-density, multipass CO, treatment can produce dra- 
matic results but requires almost 2 weeks of recovery with another 
month of post-laser sequelae. Younger patients with few wrinkles 


and small pigmentary problems may benefit from a lighter (or 
fractional) laser, while older patients with significant photodamage, 
dyschromias, and wrinkles will require high-power aggressive 
treatment for rejuvenation. One of the keys to successful treatment 
is to couple the proper patients with the proper laser settings and 
communicate a realistic expectation of degree of improvement and 
recovery time. 

Currently (and probably for eternity), there is an onslaught of 
laser promotion for increased results with decreased recovery. 
This is a good thing and is how cosmetic science progresses. The 
problem lies in the fact that laser companies and the media fre- 
quently distorts the actual results versus the recovery periods 
required. This is a very confusing time for novice laser surgeons, 
as sO many of the currently available fractional lasers sound too 
good to be true. As laser manufacturer competition has become 
more competitive, many surgeons are offered lasers that have 
downtimes of several days and have results that are amazing. 
Unfortunately, often the expectations exceed the results. | have 
numerous colleagues who have purchased “miracle” lasers that 
purport maximum results with several days of downtime, only to 
be extremely disappointed. Some surgeons are even told that “you 
cant hurt anyone with this laser,” which is a travesty. It takes years 
of experience to master LSR and every practitioner should devote 
significant study, preceptorships, and proctoring to learn the skill. 
Similar to chemical peeling, performing less aggressive procedures 
on a long series of patients is the best way to become competent 
and have reproducible and safe results. 


Laser Safety 


Laser treatment can be very hazardous to the surgeon, staff, and 
patient. Numerous potential hazards exist. Every office should 
have a laser safety officer, that is, a staff member that enforces and 
documents safety measures to protect the surgeon, patient, and 
staff. Any time that a laser is active, any interior windows in the 
operating room must be covered and a sign must be displayed on 
the door that a laser Is in use and the specific wavelength named 


(Fig. el3.1). This is protection for anyone that may gaze through 


the window or wander into the room when a wavelength Is in use 
that can produce retinal damage. 

Eye protection is paramount for the surgeon, staff, and patient. 
The CO, laser technically does not require protective eye wear 
for the doctor and staff, as it is not a visible light output or one that 


can damage the retina from direct unprotected vision. Eye protec- 
tion must still be used, however, in the event that the laser beam 
reflects off an object into someone's eyes in the room. The 
reflected beam can produce the same incision or ablation of the 
cornea that it does on the skin. Remember, laser light bounces off 
shiny surfaces and for this reason, most stainless steel laser instru- 
mentation and eye shields have a flat, dull finish. 

Placement of corneal shields is an absolute requisite when using 
lasers on the face, as serious eye damage has occurred by inad- 
vertent laser contact (Fig. 13.13). The placement of corneal shields 
is very simple. Several drops of commonly used local anesthesia 
(with or without epinephrine) are instilled in each eye and the 
stainless steel polished corneal shields are placed in the fornix of 
the lids, with suction cup holders (Fig. 13.14). Dedicated topical 
ophthalmic anesthetic drops can be used as well. Although some 
surgeons lubricate the shields with an ophthalmic ointment, | have 
abandoned this, as it seemed to produce more irritation. At the 
end of the procedures, the shields are removed and the eyes are 
irrigated with saline solution. Some patients have larger or smaller 
palpebral apertures and this may require multiple size shields. In 
the event that swelling makes the removal of a shield difficult, 
a wall suction hose tip can better grip the shield for removal 
(Fig, REIS): 

Vaporized particulate inhalants are another potential laser hazard 
and the smoke plume must be controlled. Everyone in the room 
must wear a facemask, and dedicated fine-pore laser masks are 





Fig. 13.13 This inadvertent laser damage to the cornea from another 
surgeon illustrates how quickly a serious eye injury can occur. Lives can 
be ruined in a split second and surgeons should never talk themselves 
out of using eye shields. 





Fig. 13.14 Eye protection is an absolute requisite to laser treatment. Stainless steel eye shields are inserted with a rubber suction cup after instilling 
several drops of lidocaine. If the shields are in place for <| h, no lubricant is required. 
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Fig. e|3.! Required laser safety measures include signage, eyewear, 
and masks for all personnel in the room or those who may come into 
the room. 
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In some circumstances such as swelling or small-lid anatomy, shields can be difficult to remove. Using the end of a wall suction hose is 


a convenient means of removal. 





A dedicated smoke evacuator is an absolute necessity when 
performing ablative CO, LSR. Dedicated laser masks protect the team 
from smoke inhalation. 


preferable. These masks are thicker, filter smaller particles, and 
have an extended area of coverage to protect the personnel from 
laser smoke plume. A dedicated smoke evacuator Is also a neces- 
sity when using ablative lasers (Fig. | 3.16). 

The CO) laser beam is also an ignition source and must not be 
used in the presence of confined oxygen, as operating room fires 
can occur. This is especially important when working around 
endotracheal tubes or nasal cannulas, as they can readily ignite (Fig. 


e!3.2). The situation becomes more critical if closed drapes are 


used around the head, which confines the oxygen. Besides the fire 
risk, the patient and their airway can be severely burned. Any 
flammable material such as paper or cloth drapes, hair, plastic etc. 
must also be kept out of the path of the laser beam. Patients should 
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never have hair spray or hair gel on during ablative laser surgery. 
Some surgeons state that if a patient is prepped with Betadine 
(povidone iodine) that it should be removed with a wet gauze prior 
to lasering. The reason for this is that burning the dried iodine 
solution on the skin can release elemental iodine with the plume 
and that is worth considering. 


There is a multitude of lasers with a multitude of wavelengths 
available for cosmetic treatments. Some have been around for 
decades and many have come and gone. This chapter focuses on 
the laser treatments that | have performed in my practice. | have 
performed thousands of the various described traditional CO, laser 
treatments. Although | have two fractional lasers, this therapy Is 
not a major part of my practice. Traditional full coverage, ablative 
LSR with intravenous (IV) sedation still remains the mainstay of my 
practice. The recovery is longer but the results are impressive and 
can always be seen in before and after pictures. Ultralight laser 
treatment is fine for removing superficial pigment but is much less 
effective for deep wrinkles and skin tightening to the degree avail- 
able with traditional CO, LSR. 


Ultralight CO, Fractional Laser Skin 
Resurfacing 


It is imperative to understand the difference between full coverage 
and fractional laser treatment. Full coverage treatment is traditional 
laser treatment where the computer pattern generator treats the 
entire skin surface with overlapping laser pulses (Fig. |3.1 7). 
Fractional treatment, on the other hand, does not cover the entire 
skin surface but rather produces spaced laser spots in an orderly 
fashion. These ablated columns are separated by unlasered normal 
skin. Since the entire skin surface is not treated, reepithelialization 
and healing progress faster with fractional treatment. This can be 
explained to patients in a simplified fashion that full coverage treat- 
ment is like painting with a paint roller and fractional treatment is 
like painting polka dots. With the Lumenis laser platform, superficial 





Fig. e!3.2 The CO, laser is an ignition source and must be used very 
cautiously around flammable gases, paper products, hair, and other 
flammable objects. This oxygen cannula was ignited by a CO) laser 
beam that made inadvertent contact with tubing. 
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fractional LSR is called ‘Active FX” and is performed on the face 
with a high fluence such as 100 J/cm? and a density of 2. This allows 
high power but no overlap, hence it is fractional. Fig. 13.18 shows 
the clinical appearance of full coverage and fractional laser 
treatment. 
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Fig. 13.17 Standard CO, lasers use high-density overlapped spots that 
ablate the entire skin surface, while fractional CO, ablates small columns 
of tissue but leaves intact bridges of untreated skin between the treated 
columns. This “polka dot” pattern leaves untreated skin, which heals 
much quicker. In addition to zones of ablation, all lasers produce zones 
of thermal damage or coagulation. 


This level of fractional laser treatment is moderately effective for 
dyschromias and very fine lines and wrinkles. The treatment is 
beneficial for skin health and will produce a refreshed and smoother 
skin surface. Although a single CO, fractional treatment can 
produce benefit, multiple treatments are more effective and almost 
always required. | use this treatment rarely because most patients 
in my practice have greater levels of skin damage and/or expect 
more dramatic results. For patients that desire a mild to moderate 
improvement with a shorter downtime, this is an option but 
requires multiple treatments for maximum result. 

As discussed previously, resurfacing the neck is a dangerous 
procedure that can produce severe complications. For this reason, 
| never use high-energy, high-density (traditional) laser treatment 
on the neck, but the Active FX superficial treatment has proven 
very safe (Fig. 13.19). A single treatment does not produce signifi- 
cant results, but does produce a smoother feeling skin surface. 
Repeated fractional CO, laser neck treatments can produce mild 
to moderate improvement of dyschromias and photodamage. The 
neck will never respond to laser rejuvenation as well as the face, 
and scarring risk is high. 


Deep Fractional Laser Skin Resurfacing 


The Deep FX (Lumenis, Inc.) is a fractional, ablative CO; laser with 
a spot size of 0.12 mm, which is much smaller than a standard 
laser (Fig. 13.20). Due to the small spot size and the ability to 
deliver high power (10—20 mJ), this laser penetrates much deeper 
into the skin. The ablation depth relates to the energy level, where 
a |Q-m] single pulse can penetrate 230 um, a 20-m] pulse can 
penetrate three-fourths of a millimeter. This burns deep into the 
dermis to a depth of 450 um plus an additional 300 um of lateral 
thermal damage for a total of 700 um, which is well into the 
reticular dermis (the full coverage, ablative CO, laser penetrates 
100-300 um). Since this laser penetrates deeper, bleeding is 
common (Fig. 13.21). After the Deep FX treatment, a single pass 
of Active FX treatment is usually performed, which cauterizes the 
bleeding and blends the treatment. The fractionated nature of the 
laser coupled with its depth of penetration separates deep fractional 
LSR from traditional LSR. The main drive for this type of treatment 





Fig. 13.18 (A)A patient treated with traditional full coverage laser with dense, overlapping spots that cover the entire skin surface. (B) A patient 
treated with a single pass of fractional laser and has untreated skin between the lasered spots. 
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Fig. 13.19 This patient was treated with traditional full coverage facial LSR and the neck was treated with fractional CO,with a setting of 40 m| 
and a density of 2. (A) The patient immediately after treatment and (B) The patient 6 days post-laser. 


Used in active FX™ 
& total FX™ 


Spot size: 1.3 mm 
Depth: 10-300 um 
Density: 55-100% 


Used in deep FX™, 
total FX™ & SCAAR FX™ 


Spot size: 0.12 mm 
Depth: 100-3500 um 
Density: 1-25% 


UltraScan™ CPG 





Microscanner 





Fig. 13.20 While the Active FX laser is superficial fractional, the Deep 
FX is a deep fractional treatment. This illustration shows the difference 
in spot size and tissue penetration. 


is significant clinical improvement of the skin with decreased healing 
time. The healing time with this type of resurfacing is shorter but 
to date, the degree of clinical improvement does not correlate with 
traditional full coverage, high-energy, multipass, ablative CO, LSR. 

The Fraxel Dual Repair laser (Valeant Pharmaceuticals, Bridge- 
water, NJ) is a nonablative laser and has also become a popular 
option for reduced recovery LSR (Fig. e13.35). This nonablative 
platform utilizes a 1550 nm Erbium-doped fiber laser combined 
with a |927-nm wavelength that produces micro-column ablation. 
Solta Medical also produces a platform called Fraxel Repair, which 
is an ablative CO, laser. These localized columns of thermally 
denatured collagen stimulate collagen remodeling while leaving 
islands of intact dermal and epidermal cells, which in turn leads 
to speedy epithelial recovery, thereby minimizing downtime 
(Figs. [one 2), 

While fractional technology is an advance, these lasers have not 
achieved the gold standard results of conventional, aggressive, 
high-energy, multipass CO, LSR. To achieve significant results, the 
fractional laser treatments must be repeated 3—5 times. The deci- 
sion to forgo a conventional CO, procedure with healing at |2 
days for 3—5 treatments of fractional laser, which require 3—5 days 
of recovery each time Is not a huge advantage in my mind. 
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There are many case reports in the literature of complications 
from fractional lasers. This laser, which was designed as a single- 
pass light treatment, has been pushed by many practitioners to use 
with multiple passes and higher settings to improve treatment 
results. This underlines the fact that there is no such thing as a 
“safe” laser. 


“Traditional” CO, Laser Skin 
Resurfacing 


A wordy but accurate description of a conventional LSR is: ablative, 
full coverage, multipass, high-energy, high-density CO, laser skin 
resurfacing. | call this the “traditional” LSR, as this was the initial 
format for laser treatment with the introduction of ultrapulsed CO, 
lasers. The CO, laser has been one of the greatest advances in 
cosmetic surgical science. It, for the first time, allowed precision 
ablation of skin at controlled and predictable depths. This changed 
the face (no pun intended) of cosmetic surgery and ushered in new 
technologies. The biggest advantage of the CO; laser is its ability 
to efface rhytids, remove dyschromias, tighten skin, and make new 
collagen. The biggest disadvantage is a formidable and extended 
recovery. In addition, largely due to the misuse of this laser in its 
early days, numerous complications have been associated with its 
use. Since 1996, | have used this laser as a mainstay for facial 
rejuvenation and scar treatment and, despite the blitz of “new” 
lasers and laser technology, it remains my primary and preferred 
skin resurfacing treatment. 

Suitability of patients for traditional resurfacing runs the gamut 
of skin damage and age groups. There is no one single treatment 
with this technology, as the treatment is tailored by manipulating 
the energy and density of overlap. Some patients are treated with 
a single pass at a lower energy (3.0 J/cm’), while others are treated 
with three or more passes with a fluence 7.5 J/cm? depending 
upon the degree of damage and skin type. | only perform aggres- 
sive LSR on Fitzpatrick I-III skin types and never use it on darker 
skin types (where | may use fractional laser). | have performed 
numerous full face laser cases and feel that it is a predictable 
treatment and | have taken numerous steps to mitigate the infa- 
mous CQ, laser recovery, discussed later. 





Fig. e!3.3 (A) The Fraxel Repair dual-wavelength laser and (B) the Fraxel Repair laser are popular fractional devices. 
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Fig. 13.21 (A) The Lumenis Deep FX handpiece. (B) A patient treated with Deep FX LSR immediately after treatment. (C) Although this 
treatment initially looks as aggressive as traditional CO, treatment, it heals differently and faster, as shown here at 24 h. 


Microepidermal necrotic 
debris (MEND) 





Microthermal treatment 
zone (MTZ) 


New collagen 
forming in MTZ 





Fig. 13.22 The treatment and recovery process of Fraxel treatments. 
|, Each hit of the laser produces a microthermal treatment zone (MTZ) 
smaller than a human hair, sparing the intervening normal tissue. 2, 
Collagen remodeling takes place in the MTZ, and a small plug of 
microepidermal necrotic debris (MEND) flakes off in a few days. 3, A 
second treatment creates more MTZs as the collagen from the first 
treatment remodels and tightens. 4, Each treatment session covers 
about 20% of the skin surface. Usually 4—6 treatments spaced at 
|-week intervals are needed. (Courtesy of Solta Medical.) 


Traditional treatment can be extremely dramatic in the improve- 
ment of photodamage, skin wrinkling, and scars. Having said that, 
it is not a treatment applicable to every patient as the recovery Is 
complex. The prospective patient must understand the actual 
procedure and recovery. The laser will remove the entire epider- 
mis and extend to the dermis in aggressive (high-fluence and 
-density, multiple-pass) treatments. The patient must understand 
that they will have a second degree burn and a raw face for the 
first /—10 days. They must further understand that into the second 
post-laser week their face will be very pink and the pinkness will 
resolve with time. Some patients may have erythema resolution 
in 2—3 weeks, while others may require 3—4 months. Although 


erythema lasting months is not the norm, the informed consent 
process must detail “exceptions to the rule,” as they can and will 
occur. This is less of a problem in females who can readily cover 
the erythema with makeup but more problematic for males. 
Newly regenerated epidermis is fragile and reactive and will fre- 
quently develop PIH. Regardless of how well this is explained in 
the pre-laser informed consent process, patients find this very 
disconcerting. The best means | have of preparing patients, is to 
use a series of YouTube videos that | recorded, which discuss 
treatment, post-laser care, and sequelae in depth. Having these 
laser instructions online has greatly simplified our communication 
and lowered the number of after-hours calls. In the consideration 
of patient selection, aggressive CO, LSR is not for timid or impatient 
patients. | actually tell my laser patients that they “will not like me 
for 5—6 days” but in the end, they will be very happy. | have had 
this treatment myself and can testify that the actual recovery 
process is not extremely painful but the swelling, oozing, and 
greasy face are unpleasant. All of this coupled with staying in the 
house for |0 days is what wears on the patient. Most patients say 
that it was not as bad as | made it sound, but | am always forthright 
when discussing recovery. 

Explaining the need for touchup procedures is also important 
with any LSR procedure. The skin can only be safely treated to a 
given extent at a single treatment, and patients with severe wrin- 
kling or scarring must understand that they will see improvement 
but may require additional treatments to obtain optimum results. 
This may include repeating the entire facial procedure or just 
re-treating the areas of deepest damage. It is not uncommon for 
me to perform a full face treatment and then 90 days later re-treat 
the perioral or periorbital regions or whatever areas that can be 
improved. All acne or scar patients must realize that numerous 
treatments are the norm and not the exception. So much media 
and corporate hype exists in terms of the degree of anticipated 
rejuvenation that patients may present with impossible expecta- 
tions and must be educated on the reality. Under-selling a recovery 
or over-selling a result is an excellent way for a surgeon to lose 
patients and develop an undependable reputation. The time of 
year can also influence treatment. Laser and chemical peel patients 
must avoid direct sunlight for at least | month. In the summer, this 
is Impossible for some patients and therefore they are not good 
hot weather candidates. Winter months (in locales that have them) 
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3 passes 


2 passes 


1 passes 


Fig. 13.23 The facial treatment terminus is usually the mandibular 
border, as this hides the region of treatment and nontreatment. The 
power and/or treatment density is progressively decreased on the last 
several centimeters of the Jawline to produce a blended result. 


are usually more preferable times for laser recovery. Sunlight also 
accelerates PIH and it is much harder to avoid the sun in the 
summer. 

Considerable wound treatment is required in the first weeks of 
traditional LSR and unmotivated or noncompliant patients can 
severely complicate recovery. All of this must be covered in the 
LSR consent, including what the treatment is, what the patient will 
look like and for how long, how the patient’s compliance can 
improve the outcome, and how to avoid complications. The need 
for multiple treatment sessions must also be covered in the 
consent, as should lack of treatment guarantee and pigmentation 
complications. 

For traditional CO, LSR, the preoperative checklist should 
include medical and anesthetic considerations, appropriate medica- 
tions, skincare, healing products, and sun protection. Pre-laser 
photographs are taken of all patients without makeup and a skin 
scan is also performed. It is really important that the patient has 
purchased all of their post-laser skincare products before surgery 
and they and their caretaker understand how to use them. Patient 
wound care can greatly simplify or complicate recovery and result. 

Immediately before the procedure, the transition zone or 
endpoint of the laser extension is marked at the inferior border of 
the mandible (Fig. 13.23). It is important to blend the treated skin 
into the terminal treatment zone to avoid a visible demarcation 
above or below the jawline (Fig. 13.24). Any regions of deeper 
wrinkles or scars are also marked with a surgical marker to alert 
the surgeon for more aggressive treatment. Similarly, any regions 
that need lighter treatment are also marked. 

With the rare exception of superficial fractional treatment, | only 
perform laser resurfacing with IV sedation or general anesthesia. 
Some practitioners utilize facial blocks and oral sedatives, but a fully 
anesthetized patient makes for a faster procedure, and one that Is 
much easier on both the patient and the surgeon. All the common 
laser safety checks are made and the corneal eye shields are 
inserted as described. 
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Fig. 13.24 A patient 2 weeks after full face traditional CO, treatment 
with blended terminal treatment. This will generally heal with an 
imperceptible transition. Patients with severe sun damage or 
poikiloderma of the neck may have a more noticeable transition. 


In terms of laser settings, novice surgeons must be careful when 
using “cookbook” settings published by laser companies or other 
operators. Although these may be reference points, they can vary 
dramatically from company to company and laser to laser. Settings 
are also influenced by such variables as power, spot size, degree 
of overlap, and pulse settings. In actuality, there is no substitute to 
hands-on training and surgeons should slowly and carefully pro- 
gress from light laser treatments to the more aggressive treatments. 
The insight gained in the first-hand observation of intra- and post- 
laser treatment and healing is invaluable for safe and effective 
treatments. Always remember, just because some other surgeon 
uses a given group of settings on his or her patients it may not 
work in inexperienced hands and could be disastrous in terms of 
complications. Laser complications are a heavily litigated area 
of cosmetic facial surgery. With experience, laser surgeons can 
judge treatment endpoints of the appearance and response of the 
treated skin. 

| do not treat aesthetic subunits without full face coverage, with 
the exception of the periorbital region, which, due to having thin 
skin and being recessed, does not stand out against unlasered skin. 
Some practitioners will routinely treat subunits and their patients 
are frequently left with white “mustaches” or nasolabial fold white 
lines from the change in texture and color when attempting to treat 
isolated aesthetic subunits. If | do have a request to treat significant 
perioral wrinkling and photodamage, | will treat this aggressively, 
but also treat the remainder of the face with appropriate settings 
to blend the entire treatment. If | treat a patient with a full face 
aggressive LSR and they return in 90 days for a touchup, | will, at 
the second treatment, laser isolated subunits such as the perioral 
region. This can be done because the initial full face procedure has 
homogenized the skin color and texture. With the exception of 
the periorbital region, this is my only indication to treat subunits 
and not the entire face. | will treat small scars or lesions as a subunit, 


but not traditional anatomic cosmetic units such as “just the cheeks” 


or “just the mouth or chin,” etc. 


It Is Important to have a diagram of the face in the medical 
record and have the laser safety officer document the areas treated 
as the procedure progresses. This not only serves as part of the 
operative report, but prevents inadvertent under- or overtreat- 
ment. It is easy to lose track of the treated areas and the surgeon 
can mistakenly re-treat or undertreat a given area. It is helpful to 
develop a standardized treatment protocol and use it on all patients. 
An example would be doing the forehead first for a single pass, 
then going to the periorbital region, then to the cheeks, then the 
mouth, and finishing with the jawline. This is done for the single 
pass, and subsequent passes are made in the same order. This 
prevents making extra passes or forgetting to make an additional 
pass on an area. One of the laser team members should have 
the sole task of keeping track and recording the treated areas 
and making sure the intended treatments are made to all areas 
(Fig. 6134). 


Laser Settings 


It is impossible to list exact settings because of the vast variables of 
skin and laser parameters involved. Basic settings are published that 
are average for a given area, but should always be approached 
from the conservative side. With most lasers that employ computer 
pattern generators (CPG), the adjustable settings include power, 
density, pattern size, repeat rate, and number of passes. Each of 
these can produce more power in their own realm and much 
more when combined. For instance, a single pass of 50 J/cm* may 
not ablate the entire epidermis with a single firing of the CPG. 
Stacking the pulses, turning up the power, increasing the density 
or the repeat rate can all increase the thermal damage to that given 
area. As an example, with the Lumenis Encore laser for traditional 
full coverage ablative treatment, | begin with the following settings, 
depending upon the degree of damage: For full coverage (non- 
fractional) light treatment in the case of a 45-year-old female with 
minor wrinkles and moderate dyschromias, | would do a single 
pass of 3.5 J/cm? with a density of 6 (30% overlap). This would 
be done over the entire face including the upper and lower lids. 
This will ablate most of the epidermis and heal in 7 days. This 
treatment is similar to a medium-depth chemical peel. | have also 
used these settings with a single pass over forehead lift and facelift 
many times without any problems. If the patient has increased 
wrinkling (but not severe) or pigmentation, a second pass of the 
same settings could be performed over the entire face. When 
making the CPG passes, | prefer a large square or large circle 
pattern. It is important not to overlap or underlap the edges of the 
pattern, as this will be apparent as a lattice or checkerboard pattern 
during healing, and can be permanent (Fig. 13.25). Lattice pattern 
is always Important to avoid, especially in single-pass treatments. 
With multiple-pass treatments the second or third pass can fill in 
and blend the lattice, but in a single pass there is no blending. 

As the previous settings were for minimal skin damage, the 
treatment parameters increase relative to the amount of elastosis, 
rhytidosis, and dyschromia. For the average patient, | generally 
perform 2—3 passes of a given setting. For a patient with moderate 
damage, 2 passes of 7/0 mJ with a density of 6 may be sufficient 
and would reepithelialize in about |0 days, with noticeable results. 





Fig. 13.25 Overlapping laser pattern edges (pulse stacking) can 
produce deeper penetration relative to non-overlapped areas and 
produce a lattice pattern. The same pattern can occur from 
“underlapping” or leaving small gaps between treated pattern squares. 
(A) Intraoperative laser overlapping and this pattern manifested 
throughout the healing (B) and the recovery process (C). Although this 
will usually resolve, it can be permanent. 


Often, a patient has increased damage in several areas such peri- 
oral, crow’s feet and glabella. These areas are marked preopera- 
tively and may be lasered more aggressively than the rest of the 
face (Fig. 13.26). 

The vast majority of my LSR is on patients in their fifth and sixth 
decades with moderate to severe actinic damage with wrinkles and 
dyschromias. These patients are usually treated with 2—3 passes of 
high-fluence, high-density setting, and | may perform additional 
passes in the perioral region. The first pass (using the Lumenis 
Encore CO; laser) is routinely performed with 80 mj and a density 
of 6. This excludes the upper lids, which are lasered at a lighter 
setting. The earlobes are routinely treated but the vermilion lips 
are not. The lower eyelid skin is treated with 2 passes of 80 mj 
with a density of 6 in patients with significant dermatochalasis. In 
younger patients without significant eyelid skin changes, a single 
pass of 80 mj and a density of 6 or 70 mJ and a density of 6 is 
used for a single pass will suffice. The upper lids when lasered are 
treated with a single pass of 50 mj and a density of 5 or 6. Areas 
of other thin skin such as the temple and lateral canthal regions of 
females with very thin skin are also lasered at lower energy and/ 
or density. As a reminder, all of the above settings are used with 
the Lumenis Encore CO; laser. 

When lasering over deep rhytids it is helpful to stretch the skin 
so the laser beam can reach the base of the rhytids, otherwise the 


68 | 


|3 


o£ 
Lu 
— 
aL 
< 
E 
© 





Laser skin resurfacing 


El 





taa EGD nS 





SUIDEJINSƏJ UDJİS JƏSLT 


or undertreatment. This also 


Fig. e!3.4 The treated areas recorded as the treatment progresses and this helps prevent areas of inadvertent over- 


serves as the operative report and medical record. 
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Fig. 13.26 A patient with areas of increased skin damage treated more 
aggressively than the remainder of the central face. Higher fluence and 
or multiple passes are used on the specific areas with more damage. 


deeper portions will be missed. It is also important to extend 
the laser all the way to the hairlines to prevent noticeable 
demarcation. 

In multipass LSR, the face is totally treated with a single pass 
before moving on to a second pass. This prevents pulse stacking, 
which is multiple firing of the laser over the same area, and allows 
the skin to cool before a second pass. Pulse stacking is never 
performed, as it does not allow the heat to dissipate and may cause 
deeper than intended tissue damage and result in overtreatment 
or scarring. In the evolution of laser treatment, the laser char was 
debrided after each pass (Fig. 13.27). In a typical 3-pass treatment, 
the first laser pass is performed on the entire face, then the char 
is debrided with wet gauze until all the char is removed. A second 
pass is then performed and this char debrided, followed by a third 
pass, which is then debrided. The reasoning was that the char 
could serve as a heat sink and produce further thermal damage. 

For the novice practitioner, successive debridement allows the 
judgment of clinical endpoints and is a good way to “learn” laser 
treatment, as the treated skin is continually visualized. Generally, 
laser treatment is halted when the skin reaches a chamois or 
champagne color. This is the endpoint of aggressive laser treatment 
and usually occurs after 3 passes but is variable (Fig. 13.28). The 
treatment endpoint is difficult to judge without debriding the char. 

For experienced operators, there are numerous advantages 
to not debride between passes. The development of LSR was 
intended to capitalize on the precise and predictable level of 
tissue ablation. Debriding the treated tissue with a moist gauze 
pad further injures the skin, adding mechanical trauma, and 
negates the precise ability to ablate tissue as originally intended 
with laser technology. This added trauma complicates recovery, 
increases post-laser pain and increases the duration of post-laser 
erythema. 
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Fig. 13.27 Original laser technique involved debriding the skin eschar 
between laser passes. 





Fig. 13.28 A patient treated with 2 passes of high-fluence, high-density 
CO, laser on her right side and 3 passes on the left side. Her right side 
is pink, while the left side has a chamois color indicating the treatment 
endpoint. 


In 2008, | published the first human study showing that not 
debriding laser char between laser passes does not increase abla- 
tion depth or increase complications. This study involved split-face 
histologic examination after high-energy, high-density, and multipass 
CO) patients. One side was debrided after all passes and the other 
side was not debrided at all. These patients were followed clinically 
and histologically (Figs. 13.29, 13.30). The histologic analysis 





Fig. 13.29 (A) A patient before laser treatment. (B) The patient after 3 passes of high-energy, high-density CO) laser. Her right side was debrided 
between passes and her left side was not debrided between passes. (C) The patient 6 weeks after the procedure with both sides healing normally. 


2 Nondebrided passes 
6 J/cm? Density 6 


Epidermal necrosis with retained 
fragments of necrotic epidermis 
with coagulation necrosis of the 
superficial papillary dermis to a 
depth of about 85 microns 





2 Debrided passes 
6J/cm? Density 6 


Epidermal necrosis with 
coagulation necrosis of the 
superficial papillary dermis to 
a depth of about 85 microns 


Fig. 13.30 The histology from the described study shows that no further skin injury is present from not debriding between passes. The depth of 


injury was 85 um in both instances. 


showed no difference in the ablation depth when debriding or not 
debriding. In addition, the undebrided eschar serves as a biologic 
dressing, which is more comfortable than denuded skin. Not 
abrading the raw skin with moist gauze also decreases postopera- 
tive discomfort and erythema. When the operator debrides after 
passes, the patient is essentially getting lasers plus dermabrasion, 
which increases the irritation. Not debriding also simplifies and 
shortens the laser procedure. 

A summarization of my typical laser treatment is basically small, 
medium, and large in terms of treatment depth. The choice of 
small, medium, or large is mostly dependent on the amount of 
damage (wrinkles, dyschromias, and actinic damage) a patient has. 
For “small” laser treatment, | may perform fractional CO, treat- 
ment of a single pass. Most of my patients require a more aggressive 
treatment than this, however. For “medium” treatment, | may 
perform a single pass of lower power (40 m] [3.0 J/cm*]) with a 
density of 6, or possibly 2 passes. Still in the “medium” range, | 


may up the power to 70 mj [5.3 J/cm’] with a density of 5 and do 
2 passes. For the “large” treatment, | most frequently perform 2—3 
passes of 80 J/cm? [6 J/cm’) with a density of 6 (Fig. 13.3 1). Usually, 
3 passes of this high power and density is the maximum | will do 
on the face and most frequently perform 2 passes unless the 
damage is severe. When | use this type of aggressive setting, | only 
do 2 passes on the lower lids and use less power on the upper 
lids. For severe perioral wrinkles, | may do a fourth or fifth pass. 
This level of treatment is reserved for very experienced laser 
operators. The above settings are those used with the Lumenis 
Encore platform. 

When lasering the neck, | never use anything but a light fractional 
CO, laser such as Active FX for a single pass with a setting of 40 mJ 
and a density of 2 (Fig. 13.32). The neck will never rejuvenate with 
the same result as facial skin for the reasons mentioned above. 
Pushing the envelope of neck treatment can be an invitation for 
disaster. 
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Fig. 13.31 The most common resurfacing sequence in the author's 
practice is 2 passes of 80 m] with a density of 6 on the entire face with 
the exception of the upper lids, which are treated with a single pass of 
50 mj and a density of 6. If the neck is treated, a single pass of fractional 
laser with 40 mJ] and a density of 2 is employed. 





Lasering of Undermined Flaps 


Laser resurfacing with simultaneous facelift is a procedure that | 
have performed hundreds of times without significant complication 
but it should only ever be attempted by surgeons with significant 
facelift and laser experience. The thin lipocutaneous facelift flap 
can easily be devitalized and drastic consequences can occur. 
When lasering facelift patients, | leave the LSR for the final step. 
Prior to lasering, the extent of undermining of the facelift flaps are 
marked (Fig. 13.33). The central oval of the face is treated at 
normal settings with multiple passes of 80 mj] and a density of 6. 
The undermined lipocutaneous facelift flap is then carefully lasered 
(with great care not to overlap patterns) at 80 m] but with a 
reduced density of 4 (Fig. | 3.34). This setting uses the same power 
but lowers the density. This can also be done by lowering the 
power and maintaining the density with a single pass of 60 mj and 
a density of 6. The laser flap is never debrided. The CO, Lite 
setting of 3.5 |/cm* can also be safely used as a single pass over 
the undermined facelift flap. Again, this is not a procedure for 
novice facelift or laser surgeons. Fig. 13.35 shows a laser/facelift 
patient 2 weeks after the procedure. 

| have been conducting a | 5-year research project that | intend 
to publish, on the incidence of complications when performing 
facelift surgery with and without simultaneous LSR. The combina- 
tion is valuable as the facelift surgery serves to restore a youthful 
Jawline and neck while laser skin resurfacing serves to rejuvenate 
the entire facial skin. A facelift, while addressing skin quantity, does 
nothing for skin quality. A facelift makes a tighter face but does little 
to address rhytids (other than stretching them) and has no effect 
on actinic damage. Facelift surgery has been performed for almost 
a century and laser skin resurfacing procedures have been per- 
formed for several decades. Both of these procedures remain 
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Fig. 13.32 The neck has fewer pilosebaceous units than the face and is not treated with the same settings of the face. (A) Neck laser with 40 mj 
and a density of 2. (B) A medium-depth chemical peel with two coats of 20% trichloroacetic acid (TCA), which is an alternative to laser. 
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Fig. 13.33 (A) In all cases, the terminus of the undermined facelift flaps 
are marked to serve as a guide for laser density adjustment. (B) The 
central oval of the face will be treated in a normal manner and the 
undermined flap will be treated with a lower setting. 


mainstays of comprehensive facial rejuvenation around the world. 
Both of these procedures have also undergone numerous permu- 
tations to decrease recovery time, hence, short-scar facelifts and 
fractional lasers. Although conservative procedures have become 
popular, | feel they are a compromise in the final result. 

Two big questions have faced cosmetic facial surgeons for the 
past several decades (and decades prior to that with chemical 
peels): 

I. Can traditional facelift and traditional CO, be performed 
simultaneously? 

2. Is the combination safe, in terms of flap viability and 
repeatable outcomes? 

The scientific literature has numerous articles validating the 
safety of simultaneous facelift and laser but also has articles against 
the practice. A preliminary literature review showed l4 articles 
supporting simultaneous laser and facelift and three articles saying 
it is unsafe. Regardless of what the literature or surgeon experience 
shows, another question that exists is “Does the simultaneous use 
of laser and facelift breach the standard of care and is this practice 
defendable in a lawsuit if flap necrosis or other complications 
ensue?” This is something that is really at the heart of the issue. 
Having opined as a defense expert on several facelift/laser malprac- 
tice suits, | can attest that there was no shortage of surgeons willing 
to testify for the plaintiff that simultaneous laser and facelift have no 
business in the same operative report. This can present a complex 
legal subject of what is more valid: the standard of care or the 
evidence-based literature? 

Some surgeons prefer separate operations, one for facelift and 
a later operation for laser (or vice versa). The biggest problem with 
this involves a duplication of surgery, anesthesia, finances, and most 
importantly, recovery. Aggressive CO, laser recovery rivals 2 
weeks, which is a similar recovery for a comprehensive facelift. It 
is a hard enough challenge for patients to take 2 weeks off for a 
procedure, let alone twice this. 





Fig. 13.34 A patient 24 h after facelift/CO, laser and 4-quadrant blepharoplasty. The central oval of the face was treated with 2—3 passes of full 
coverage, ablative, high-fluence, high-density, CO, laser resurfacing and the undermined flaps were treated with a single pass of 80 m] with a 


density of 4. 
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Fig. 13.35 A patient 14 days after facelift with simultaneous CO) laser skin resurfacing, who exhibits average healing for simultaneous facelift/laser. 


Another relative advantage of the combined treatment is the 
fact that facelift patients have decreased sensory sensation in the 
immediate postoperative period, so laser pain Is diminished. 

The advantages of combined procedures are obvious but a 
relative disadvantage is the addition of the demanding recovery of 
an aggressive ablative laser procedure. A facelift as a sole procedure 
is a relatively straightforward recovery. A facelift with other proce- 
dures such as browlift, blepharoplasty, and facial implants obviously 
increases recovery time. Adding a laser to all of this significantly 
intensifies the recovery and post-surgical care, and some patients 
simply cannot tolerate this. 


Procedure 


At the time of writing, | have performed over 1000 consecutive 
facelifts over the past |5 years. Of these, 29% of the patients also 
had simultaneous full coverage, ablative, high-energy, high-density 
laser resurfacing. This included over 35 admitted cigarette smokers. 
All facelifts were standard anterior and posterior approaches with 
platysmaplasty and SMASectomy. The average distance of circum- 
ferential dissection of the flaps was 7—8 cm from the external 
auditory canal. At the end of the case (the laser is always performed 
last), the demarcation of the undermined and non-undermined 
areas Were marked and treated as previously described. 

In all cases, the Lumenis Encore Ultrapulse laser was used in a 
fully ablative manner with a computer pattern generator set at 
80 mj (6 J/cm?) with a density of 6, and 600 Hz. In most cases, 
the central oval of the face was treated with 2-3 passes of laser 
and the perioral region was treated with 3—5 passes at the same 
settings. The skin surfaces were NOT debrided between passes. 

The lasered area is coated with Vaniply ointment (Pharmaceuti- 
cal Specialties, Inc.; www.psico.com) and no facelift dressing is 
placed. The discontinuance of traditional facelift dressings was a 
gradual choice. As 30% of my facelifts had simultaneous laser 
resurfacing, the traditional bulky full facelift dressing was irritating 
the lasered skin. | began using smaller and smaller dressings until it 
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became apparent that there was no detriment in eliminating the 
dressing totally. This has not increased the hematoma rate or 
produced any negative healing or recovery problems. It has been 
a great deletion that is appreciated by the surgeon, staff, and most 
of all, by the patients. 

Out of the total group of over 1000 facelift patients, nine of 
patients experienced preauricular flap breakdown (1%), defined as 
a preauricular necrosis >| cm’. Six of the patients with flap break- 
down did not undergo simultaneous laser resurfacing (0.7%), 
While three patients did (0.35%). This is not statistically significant 
and the preliminary results show the combination of laser and 
facelift to be safe in experienced hands. 


Ultra-Deep CO, Ablative Laser 
Treatment (SCAAR FX) 


While most of the limelight in the laser research world had been 
directed in making lasers less invasive, ultra-deep laser treatment 
has also progressed. Lumenis has developed an ablative fractional 
laser platform called “SCAAR FX” (Synergistic Ablation and Coagu- 
lation for Advanced Resurfacing), which enables extremely deep 
treatment for hypertrophic and burn scars where conventional 
laser penetration is unable to penetrate (Fig. 13.56). This technol- 
ogy not only penetrates up to 4 mm but it also produces significant 
coagulation (Fig. 13.37). Some of the main problems with scars 
are aesthetic concerns, pain, and poor range of motion. The 
SCAAR FX treatment is being used to increase range of motion, 
improve pliability and texture, as well as to decrease pain and 
improve appearance. This is an exciting avenue of laser treatment 
and benefit. 

The crux of this chapter is to detail the various laser treatment 
platforms available and the depth and recovery used to treat 
common aging conditions from minor to severe. Figs. | 3.38—| 3.42 
show patients after various depths of LSR from very superficial to 
very deep. 


Post-Laser Care 


Laser skin resurfacing is a relatively easy procedure to perform and 
takes <30 min. Unlike surgery, it does not involve bleeding, nerve 
damage, or some of the stressful obstacles in other surgical pro- 
cedures. It is generally not the surgery but the post-laser care that 
provides the challenge for the patient, surgeon, and staff. | have 
several colleagues that were very proficient with LSR but aban- 
doned the procedure due to the intensity and handholding required 
with post-laser care. Getting the patient treated Is easy, getting the 
patient healed can be challenging. 

Many factors influence the success or problems in the immedi- 
ate healing period, including the surgeon's care, the patient's 
compliance, familial caregivers, and the psychosocial attitudes of all 
involved. For the patient, they will spend almost 2 weeks with a 
swollen, distorted face full of dead greasy skin. They may become 
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Fig. 13.36 The SCAAR FX setting allows extreme power and 
penetration with short pulses up to 150 mj per pulse spot with a 
Q.|2-mm spot size. 


depressed, angry, and regretful, or in rare cases, acutely psychotic. 
Discomfort, sleep deprivation, “cabin fever,” and fear of not healing 
can lead to a very dependent patient in need of intense care and 
reassurance. In addition, some patients seem to be experts in doing 
exactly the opposite of the postoperative instructions regarding 
skincare, activity, medications, and makeup. Astute surgeons will 
see this potential behavior preoperatively and elect not to treat the 
patient. Novice practitioners will learn the warning signs of poten- 
tially disruptive patients. 

The crux of a smooth post-laser course is patient education and 
communication. Laser recovery Is never sugar-coated. | tell patients 
that it is an intense recovery process. Most patients are afraid of 
the pain, but severe pain is uncommon, even with aggressive 
laser treatment. It is more the physical appearance coupled with 
being cooped up, and burn recovery with dead skin and greasy 
pillowcases. 
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Fig. 13.37 With the high energy and small spot size, the SCAAR FX 
platform enables extreme penetration and coagulation. 





Fig. 13.38 A patient (A) immediately after a single pass of superficial fractional ablative LSR (Active FX) and (B) 6 days later (100 mJ/density 2). 
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Fig. 13.40 A patient (A) 24 h and (B) 7 days after (CO, Lite) a single pass of full coverage low-power, high-density CO, laser skin resurfacing 
(40 mj/density 6). 





Fig. 13.41 A patient (A) immediately and (B) 24 h after 2 passes of high-energy, high-density, full coverage, ablative CO, LSR (80 mjJ/density 6). 
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Table 13.2 Patients are provided with exact medications, dosages, and frequencies in order to avoid confusion 


Medication Usage Necessary 
Valtrex Anti-herpes Yes 

Keflex Antibiotic Yes 
Prednisone Anti-swelling If needed 
Percocet Discomfort If needed 
Diazepam Sleeping aid If needed 


Dose Stop when 

1 tab twice per day Pills are gone 
1 every 6h Pills are gone 
3 tabs every morning for 5 days Pills are gone 


1 tab every 4-6 h if needed 
1.5 h before bed if needed 


Discomfort stops 


Normal sleep 





Fig. 13.42 A patient (A) immediately and (B) 12 days after 3 passes of 
traditional CO, LSR (high-energy, high-density, full coverage, ablative 
CO, LSR). The settings on the Lumenis Encore were 80 mJ and a 
density of 6. 


The patient is provided with extremely detailed postoperative 
instructions of what exactly to do and not to do, as well as a 
detailed spreadsheet of what medicines to take and when. Another 
spreadsheet of detailed skincare instructions is provided. Finally, 
videos on my website are accessible 24/7 and they explain all 
aspects of recovery in detail. The hardest things for patients to 
comprehend and maintain are medications and postoperative 
skincare. lable |3.2 shows a typical medication regimen for post- 
laser medications. 

Some laser surgeons use closed or semi-closed wound treat- 
ment such as dressings and membranes. | have used closed and 
open post-laser wound care and had more problems with closed 
systems. It is an added expense and hassle for the surgeon and the 
patient and | only use open wound care. It requires much less care 
and does not look intimidating like some wound dressings or 
membranes. 

Immediately after the laser treatment and while still asleep, the 
treated skin is covered with Vaniply ointment (Pharmaceutical 
Specialties, Inc.; www.psico.com). The Vaniply line of skincare are 
one of the few truly pure products. They are formulated without 
dyes, lanolin, fragrance, masking fragrance, parabens, formalde- 
hyde, and other preservatives. Vaniply ointment is a unique formu- 
lation that is easy to spread, long lasting, and non-comedogenic 
(Fig. e| 3.5). Switching to these products and using them exclusively 
has greatly simplified my post-laser experience. It is simple for the 





Fig. 13.43 Cold compresses are used for edema reduction and pain 
control. 


patient to use a single line of affordable products that are available 
from Walgreen's drug stores. 

When the patient is taken to the post-anesthesia suite, cold 
compresses are placed over the face and this will be continued for 
the first 24—48 h to control swelling and pain (Fig. 13.43). For the 
first 24 h, the patient simply uses Vaniply and cold compresses. 
Alternatively, Vaseline or Aquaphor can be used instead of the 
Vaniply. This book is not meant to endorse any specific product 
line, but rather is descriptive of what | currently use for my treat- 
ments. In addition to the Vanicream line of products, Skin Medica 
(www.allergan.com) or Cetaphil (www.cetaphil.com) offers very 
effective bland wound care for LSR. 

Cold compresses are a mainstay of post-laser treatment to 
decrease edema and reduce discomfort. This therapy is started 
immediately and progresses for several days. Placing ice cubes in 
a salad bowl and placing several washcloths is a convenient means 
of doing this. The washcloths are left on until they warm and a 
new one placed. Most patients take analgesics for several days for 
moderate discomfort. Severe pain is unusual and may signal her- 
petic or other infection. Although the laser treatment produces a 
second degree burn, pain is not the dominant detractor during 
recovery. 

The post-laser regimen also consists of vinegar soaks (vinegar 
solution is made by using | teaspoon of distilled white vinegar in 
one cup of water; 5 cc of white vinegar in 237 cc water; gauze Is 
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The Vaniply line of post-laser products are free from dyes, 
lanolin, fragrance, masking fragrance, parabens, formaldehyde, and other 
preservatives and are non-comedogenic. 
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soaked in the solution and placed on the lasered skin for 20 min, 
or as tolerated) every several hours. The vinegar has analgesic and 
antibacterial properties, as well as dissolving action on dried crusts 
that form during healing. This can be performed every several 
hours. 

Beginning on the first postoperative day, all meds are continued 
and the face is washed BID with Vanicream cleanser. The cleanser 
is avallable in bar soap or liquid pump. It is recommended that 
patients take at least one shower per day to do their face and hair 
wash as it makes the task easier and allows them to soak in the 
shower stream. Usually, patients will wash their face in the morning 
and before going to bed. As the healing progresses after several 
days proteinaceous exudates will begin to crust In many patients. 
It is not uncommon for patients to mistake the exudate for infection 
or inflammation and try to aggressively remove them. Attempting 
to remove these soft crusts can inflame the healing tissue and 
produce scarring. Patients must understand that the healing fluids 
of the skin mixed with the aftercare products form an exudate that 
will dry to a crust if not properly moisturized. It must be explained 
that these soft crusts act as “nature’s Band-Aid” and protect the 
tender healing skin (Fig. 13.44). Men are asked not to shave for 
|O days. Vinegar soaks do help improve crusting, and soaking crusts 
with hydrogen peroxide can also assist. It is important for the 
patient not to attempt to wipe off the crusts. 

As healing progresses, less exudate will form and areas of the 
skin will begin to reepithelialize and make the transition from a 
weepy state to a smooth pink texture (Figs. 13.45-13.47). The 
weeping skin is continually treated with the Vaniply or appropriate 
ointment until all the skin is reepithelialized. This generally occurs 
when there Is no weeping or exudate and the entire lasered skin 
is smooth and pink. At this point, the patient can be switched to 
Vanicream, which is a hypoallergenic moisturizer. It is preferable to 
switch the patient from the greasy ointment to a lighter moisturizer 
as soon as possible, so as not to clog the pores. For light lasers, 
the ointment may be used for 4—5 days, whereas aggressive laser 
treatment usually requires 9—10 days of ointment use. After the 


entire skin surface is reepithelialized, there is no need for ointment, 
only the moisturizer and face wash (Box |3.1). 

Patients should begin using sunscreen as soon as tolerable after 
reepithelialization and the Vaniply sunscreen is also free from all 
irritants. Patients resume Retin-A and hydroquinone at about 4 
weeks or when tolerated. 


Box !|3.! Post-laser quick start guide 


Observing the regimen of ointment, moisturizer, and face wash 
with hypoallergenic products is the key to successful healing: 
|. Vaniply Ointment: begin immediately and use 24/7 for first 
9-10 days 
2. Vanicream Cleanser (bar or liquid): begin washing face 
twice a day on day 2 


3. Vanicream Moisturizing Skin Cream: begin using instead of 
No. | on day 8-10. 


4. Vanicream Sunscreen: begin using twice a day on day 
| 2-14. 





Fig. 13.44 The soft clean proteinaceous exudate that forms over 
lasered areas is a natural part of the healing process and should never 
be abraded or otherwise disturbed. These are disconcerting to patients 
and can be mitigated with vinegar soaks, but are part of the normal 
healing process. 





Fig. 13.45 A patient (A) 24 h and (B) 6 days after traditional CO, LSR. During this time, the Vaniply ointment and face wash are the only products 
used. As stated, other companies also market post-laser products that work well. 
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Fig. 13.46 (A) The same patient as shown in Fig. 13.45 on day 9. At this point, the skin is mostly reepithelialized and no ointment is necessary 
and only moisturizer and face wash are used. (B) Day | 2 with almost complete healing. At this point, female patients may begin wearing makeup. 





Fig. 13.47 A patient (A) 24 h, (B) 3 days, and (C) 6 days after traditional full coverage, multipass CO, LSR. This is an example of judicious and 


compliant post-laser skincare using the described products. 


Post-laser skincare can be very challenging for patients and 
the surgeon and staff must monitor progress to make sure proper 
care Is being used to prevent poor healing (which can result in scar 
and pigmentation problems) and that the correct products are 
being used. Regardless of extensive preoperative communication, 
many patients are convinced they can use an array of other 
products, including astringents, makeup, and various healing creams 
they purchase or read about online. These products can cause 
severe allergic reactions to the healing or newly healed skin and 
delay or complicate the healing process. It must be stressed in 
the informed consent process (verbal and written) that patients 
should only use the prescribed products and nothing else. If a 
practice performs minimal LSR, then skincare is not a big problem 
but if this procedure is a mainstay of a practice, a dedicated staff 
member needs to be available to continually tweak and monitor 
the healing patients. They require significant “handholding” and 
have questions and problems at all hours of the day and night. 


Regularly checking on and communicating with the healing patients 
is a big help to keep them reassured. It also reassures patients 
when they have a dedicated staff person they can call to discuss 
issues with, even if the issues are more psychological than healing. 
Figs. 13.48-13.55 show before and after images of LSR patients 
treated by the author. 


Periorbital Laser Skin 
Resurfacing 


As previously stated, | rarely perform isolated LSR on a cosmetic 
subunit (i.e., cheeks, mouth, forehead). The reason is that the skin 
texture and color will be different from the surrounding skin if 
aggressive treatment is performed. For this reason, if a patient 
desires LSR around the mouth, | treat the entire face but treat 
the mouth more aggressively. An exception to subunit resurfacing 
is the periorbital region. Due to the fact that the eyelids are 
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» This patient underwent two 
sessions of single-pass, superficial, ablative 
fractional CO, LSR with 100 mJ and a 
density of 2. The pigmented lesions 
were treated with additional passes. 


This patient was treated 
with a single pass of low-fluence, full 
coverage CO, LSR with 40 mj and a 
density of 6. 


50 This female patient was 
treated with 3 passes of traditional 
(high-fluence, high-density, ablative, 
full coverage) CO, LSR with settings 
of 80 mJ and a density of 6. This 
case Is representative of the 
extremely noticeable ability of 
traditional resurfacing. 








Fig. 13.51 This male patient was 
treated with 3 passes of high-fluence, 
high-density, ablative, full coverage 
CO, LSR with settings of 80 mj and a 
density of 6. 


Fig. 13.52 This patient was treated with 
3 passes of high-fluence, high-density, 
ablative, full coverage CO, LSR with 
settings of 80 mJ and a density of 6. 


Fig. 13.53 The pre- and post-laser 
ultraviolet skin scans show the 
remarkable resolution of dyschromias. 
This patient was treated with 3 passes of 
high-fluence, high-density, ablative, full 
coverage CO, LSR with settings of 80 m| 
and a density of 6. 
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Fig. 13.54 This facelift and simultaneous laser patient was treated with 3 passes of high-fluence, high-density, ablative, full coverage CO, LSR, with 
settings of 80 mJ and a density of 6 on the central oval of the face and a single pass of 80 mJ] and a density of 4 over the facelift flaps. 





Fig. 13.55 This facelift and simultaneous laser patient was treated as the patient shown in Fig. 13.54. 


recessed from the rest of the face and also have totally different 
skin quality, isolated periorbital LSR is a subunit exception. | have 
treated hundreds of patients with traditional isolated upper- and 
lower-lid CO, LSR combined with blepharoplasty. Traditional LSR 
is the primary procedure to address lower-lid skin quality and 
quantity. 

There are numerous reasons for lasering skin as opposed to 
removing skin on the lower lids. First is the fact that with LSR the 
surgeon Is “making new skin.” When dermatochalasis of the lower 
eyelids is lasered, the epidermis is vaporized and the dermis is 
heated. This causes new youthful skin to regrow and also increases 
dermal collagen. When aged skin is removed with lower-lid 
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blepharoplasty, the skin is merely stretched, improving quantity but 
not quality. 

The lower lids are routinely treated with |—2 passes of full 
coverage ablative CO, with a setting of 80 m] and a density of 6. 
For younger patients or those with less aging, more conservative 
treatment can be performed using 70 mj with a density of 5. 
Novice surgeons should not begin with these settings and would 
be better served using a single pass of 7/0 mJ and a density of 5. 

Upper lids are treated less aggressively, as blepharoplasty is 
usually being performed. A single pass of 60 mJ with a density of 
6 is usually sufficient, but depends on the amount of aging and 
thickness of the skin. 





Fig. 13.56 The typical periorbital laser treatment at various stages. (A) 
A patient immediately after 2 passes of 80 mJ/density of 6 on the lower 
lids and a single pass at 50 mjJ/density of 6 on the upper lids. (B) A 
patient 6 days after laser with the same settings. (C) A patient 12 days 
after treatment with the same settings. 


Festoons are lymphedematous swellings of the upper cheek 
under the eyelids. Festoons are the equivalent of dermatochalasis 
on the cheek. These pouches represent edematous and damaged 
tissue and prior to laser technology were very difficult to treat. 
Lasering festoons is very effective but sometimes they extend 
significantly inferior on the cheek. In these cases, the entire face is 
lasered to prevent noticeable demarcation. 

With all the advantages of lasering periorbital skin, the major 
drawback is extended recovery. With aggressive treatment it takes 
about |0 days for the area to reepithelialize (Fig. 13.56). The newly 
reepithelialized tissue is extremely vascular and all patients will have 
post-laser erythema. This can last for weeks or months and any 
surgeon performing high-volume periorbitals will testify that waiting 
for erythema resolution is a major hassle for the surgeon, staff, and 
patient. Females can wear makeup to hide the pinkness and a 
green tint makeup on top of red skin provides a flesh color. In my 
practice, there is always a cohort of patients waiting (sometimes 
impatiently) for periorbital erythema resolution. This must be 
represented preoperatively in verbal and written consent. 

Although | have seen selected patients take months for erythema 
to resolve, most patients progress normally and handle the incon- 
venience as an exchange for the improved result. A huge 


Fig. 13.57 Significant lower-lid contraction can be seen with aggressive 
laser treatment. Stretching the lid immediately after surgery releases 
tension, which may initially may retract the lower lid or contribute to 
synechiae. 


contributing factor is irritation to the lower-lid region. Aggressive 
cleansing or scrubbing of the skin and patients using irritating 
skincare products are the main culprits of extended erythema. 
Regardless of how thoroughly a patient is educated about the 
pre-laser process, they seem to find a vast array of irritants to put 
on their freshly healed lower-lid skin. 

Lasering the lower-lid skin Is very dramatic and the surgeon 
can witness the lid tighten as it is being lasered. It is important to 
be conservative on patients with previous lower-lid blepharoplasty, 
as it Is possible to produce lagophthalmos (incomplete eyelid 
closure) or lower lid malposition from the laser skin contraction. It 
is also possible to encounter post-laser synechiae. After lasering 
lower lids, they are manually stretched to release the contraction 
(Fig. 13.57). Figs. 13.58 and 13.59 show before and after images 
of blepharoplasty patients with significant lower-lid aging and 
festoons. 


Laser Treatment of Scars 


Scar treatment for acne and traumatic or surgical scars is a common 
request in cosmetic practice. The CO, laser is a predictable and 
effective treatment for various types of scars. 


Acne Scarring 


Acne patients frequently suffer from not only the physical scarring 
but also from the emotional issues that accompany the scarring. 
Acne often begins at the same time people begin high school and 
dating, both of which can be nerve-racking social situations. Many 
patients develop early emotional scars that are as severe as their 
acne scars. Before the advent of laser therapy, deep chemical 
peeling and dermabrasion were the mainstay therapies for the 
treatment of acne scars. The CO, laser ushered in an entirely new 
paradigm for acne scarring. 
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Fig. 13.58 This patient underwent 4-quadrant surgery with upper 
blepharoplasty and transconjunctival lower blepharoplasty. The lower-lid 
skin was treated with 2 passes of 80 mJ/density 6. The laser coverage 
was extended onto the cheek to treat the festoons. 





Fig. 13.59 Another patient who underwent 4-quadrant surgery with 
upper blepharoplasty and transconjunctival lower blepharoplasty, with 
excellent results. The lower-lid skin was treated with 2 passes of 80 m]J/ 
density 6. The laser coverage was extended onto the cheek to treat the 
festoons. 
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Rolling Boxcar Hypertrophic Icepick 


Fig. 13.60 Of the common scar types, rolling scars, boxcar scars, and 
hypertrophic scars respond the best to CO, LSR. “Icepick” scars, which 
are deep and narrow, are the biggest challenge. 


When discussing acne scar treatment with patients, it is impor- 
tant for them to understand the goal is improvement, not eradica- 
tion. Many patients have ideations of having perfect skin after a 
laser procedure and must be educated on what to expect. All acne 
or scar patients are told they will never have “normal” skin but 
their scarring can be improved. They are further informed that to 
truly Improve acne scarring, numerous treatments are required 
and often with concomitant procedures such as excision, subcision, 
and silicon Injection. 

Acne scars manifest in numerous configurations (Fig. | 3.60). In 
my experience, most significant scars do not respond well with 
light laser or superficial fractional laser. | believe that traditional and 
aggressive CO) laser remains the gold standard for scar treatment. 
Deep and ultra-deep fractional lasers are showing promise but do 
not have the track record of traditional CO, treatment. 

Shallow depressions (also known as rolling scars) respond well 
to deep LSR with simultaneous edge reduction. The goal is to level 
the skin surface to make the depressions less noticeable while 
inducing collagen to fill in the depression. Hypertrophic scars also 
respond well, as they can be leveled by reducing the height and 
width. “Icepick” scars that are narrow and deep present more of 
a challenge for laser resurfacing and will not improve to the degree 
of more shallow acne scars. Boxcar scars also present a challenge 
due to the depth and precipitous edges. Laser treatment of acne 
scars can be augmented by such procedures as surgical excision, 
punch grafting, subcision, and injectable fillers. Acne scar treatment 
is rarely a single procedure and more frequently requires numer- 
ous combination treatments, depending upon the severity. 

Before treating acne scarring, the surgeon needs to make sure 
that the patient has not been on systemic retinoids (Accutane) for 
at least a year. In addition, any active acne must be under control 
before LSR. 

The treatment of acne scarring is based upon the actual configu- 
rations of the scars. The goal is to level hypertrophic tissue and 
stimulate collagen at the base of the scar to assist in filling depressed 
regions. Effective treatment begins with the “shouldering” of 
depressed scars. This involves lasering a circular ring around the 
scar to lower the sides of the “pothole.” After the individual lesions 


are shouldered, the entire face is treated with multiple laser passes 
(Fig. 13.61). Shallow rolling scars are generally treated with “stan- 
dard” laser skin resurfacing with 2—3 passes over the entire facial 
surface. This type of scarring responds well to aggressive resurtac- 
ing. Most acne patients have thick sebaceous skin and can be 
aggressively treated. | frequently perform extra passes (total of 4—5) 
over the regions of most severe scarring (Figs. 13.62, 13.63). All 





Fig. 13.6] The right side of the patient has been treated with 
“shouldering” of the individual scars to help reduce the periphery to 
better blend the borders to the normal skin. The left side of the patient 
has been treated with multiple passes of traditional CO, LSR to finalize 
the treatment. 


of these patients understand that the primary LSR treatment will 
be full face and that subsequent follow-up treatments can possibly 
be confined to the areas of scarring without re-treating the 
entire face. 

One possible drawback of multiple aggressive laser treatments 
is hypopigmentation. The more aggressively the acne scars are 
treated, the better the result, but aggressive, multiple treatments 
can also lighten the skin. 


Laser Skin Resurfacing of Surgical and 
Traumatic Scars 


Mammalian fetal wounds in the first trimester of gestation heal with 
tissue regenerative pathways without scars. After birth, wounds 
heal with a scar-mediated pathway. The pathways of healing and 
scarring are extremely complex and many intrinsic and extrinsic 
factors affect the final result. 

One of the biggest enigmas in cosmetic surgery is “when to 
treat a scar.” If one were to call 100 plastic or cosmetic surgery 
offices, | would bet that over 85% of them would tell the patient 
that the scar needs to mature for | year before treatment. Although 
this may be true for very specific injuries and body areas, this is 
not true for the garden variety of facial injuries and scars. Both 
traumatic and surgical scars actually respond best when treated 
within 6 weeks of the injury. 

The dermatology literature shows improved results when treat- 
ing scars with dermabrasion 4—8 weeks after the initial injury. 
Yarborough showed that when treated before 4 weeks, scars 
lacked tensile strength for treatment and after 8 weeks showed 
improvement but not to the result of treating at 4 weeks. More 
substantial improvements are reported during the 4—6 week 
period, as the immature scar is still undergoing remodeling, rather 
than during the mature phase. Similar studies were performed with 





Fig. 13.62 This patient was treated with 2 passes over the entire face and 2 additional passes over the deeper areas of scarring. Aggressive 


treatment is often required for significant acne scarring. 
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Fig. 13.63 The same patient as shown in Fig. 13.62, showing the (A) before and (B) after result for aggressive, multipass treatment for acne scars. 


This represents an excellent response for a single treatment. 





Fig. 13.64 Some surgeons advocate laser prior to wound closure, 
which enhances the result. This blepharoplasty incision is lasered prior 
to closure. Some surgeons instead perform laser at the suture removal. 


lasers showing that early treatment is beneficial. This has also been 
examined with laser at the same time as wound closure and laser 
at suture removal, with positive results (Fig. 13.64). More recent 
studies have shown the same early improvement when treated 
with fractional LSR. 

Post-surgical or traumatic scars are treated in a similar manner 
as acne scars. Any scar can be depressed, hypertrophic, or a 
combination of both. Many scars (depressed or hypertrophic) will 
respond to several treatments of LSR. Minor depressed scars can 
be leveled with the laser or treated with subcision and silicone 
injection if more involved. Hypertrophic scars are reduced by 
removing successive layers of skin and shrinking the tissue with the 
laser and can usually be treated with aggressive settings to inten- 
tionally reduce and debulk. For very deep or fibrotic scars, the 
ultra-deep fractional (SCAAR FX) or similar deep-penetrating 
fractional platform may be effective. Scar treatment is usually a 
multistep process as overtreating an existing scar can make it 
worse. For garden variety post-surgical scars or post-traumatic 
scars, treatment with 2 passes of 80 mJ and a density of 6 is gener- 
ally beneficial. This is repeated at 90 days if necessary and can be 
performed numerous times. Obviously, the laser settings are 
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variable as to the type and location of the scar. Figs. 13.65-13.69 
show scars treated with traditional CO, LSR. 


Pre-Laser Surgical Intervention 


Although many scars can be almost eradicated with LSR, some 
scars are simply too severe and require combined treatment. 
Depressed surgical, traumatic, and acne scars may also be treated 
with subcision or geometric excision prior to LSR. 

Subcision involves using a needle or blade to disrupt the fibrous 
adhesions between the dermis and the scar bands that tether the 
depression. When these adhesions are interrupted, the potential 
space fills with blood and can plump out the concavity. This gener- 
ally requires several treatments spaced 6 weeks apart. A very 
simple means of undermining is an |8-gauge Nokor needle 
(Becton, Dickinson and Co., Inc., Franklin Lakes, NJ) (Fig. 13.70). 
This needle has a solid tapered blade (like a mini scalpel blade) at 
the tip and is perfect for the delicate cutting between the dermis 
and epidermis. A standard |8-gauge needle has a tribevel and can 
also be used, but the Nokor needle is more efficient. The needle 
is Inserted at the level of the dermis/subcutaneous interface and 
when fibrous tissue is encountered, the needle is moved back and 
forth in a reciprocal motion until no resistance is felt. There is 
frequently a “crunching” feel and sound as the scar tissue Is sepa- 
rated. The needle is then reinserted in a different direction and the 
same motion is repeated. This is continued in a “clockface” pattern 
until the entire depressed region Is undermined without resistance. 
Generally, the operator will see some degree of improvement 
immediately as the adhesions are released (Fig. 13.71). The area 
is then left uncompressed with the idea of allowing blood to fill the 
newly created space. This will in turn reorganize and volumize the 
depression. This treatment produces bleeding and bruising but 
heals quickly. With repeated treatments, this technique can be very 
effective. Adding laser to the treatment after several sessions of 
subcision produces cumulative improvement. 


Direct Excision of Scars 


Although many scars have an excellent response to LSR, some 
scars are too severe for a monophasic treatment and require 
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Fig. 13.65 This patient presented with a visible and hypopigmented scar from platysmaplasty. She was treated with 2 passes of traditional LSR with 


80 mj and a density of 6. 





Fig. 13.66 This patient hit a deer while driving, which penetrated the windshield and the antler lacerated her skin and fractured her orbit. The 
scar was treated with a single session of LSR with 3 passes at 80 m] and a density of 6. This patient had an excellent response to the laser. Not all 


scars or patients respond to this level. 


combination treatment. This is especially true or scars that unfavor- 
ably cross lines of resting skin tension (Figs. 13.72, 13.73) or deep 
or irregular scars (Fig. 13.74). 


Complications of Facial CO, 
Laser Resurfacing 


The past 20 years have been a paradigm shift in the field of cosmetic 
surgery, as well as dermatology and other cosmetic specialties. 
Progression trended from the resurfacing options of dermabrasion 
and chemical peeling to the “new” technology of laser skin resur- 
facing (LSR). Laser technology hit cosmetic facial surgery like a 
tsunami! The advances in controlling the pulse width of the laser 


beam, as well as understanding the concept of thermal relaxation 
time and selective photothermolysis enabled a safe and effective 
new high-tech means of facial rejuvenation. As is usual with most 
new technologies, the procedure was pushed to the limits by many 
different specialties resulting in many great results but also many 
complications and lawsuits. Again, predictably for new technology, 
the technique fell out of disfavor with many practitioners but 
continues to be mainstream in the practices of some surgeons, 
including this author. 

The prolonged healing, possible complications and/or sequelae 
and the intense postoperative care required made aggressive CO) 
laser resurfacing less palatable for many patients and surgeons. In 
addition, demand from media, laser manufacturers, and consumers 
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Fig. 13.67 This patient underwent transfollicular brow and forehead 
lift and healed with poor scarring. She was treated 8 weeks after her 
browlift is shown here 8 weeks after 2 passes of 80 mJ and a density 
of 6. 
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and surgeons for less invasive resurfacing techniques limited tradi- 
tional CO, LSR of many practices. | believe there has been and 
will continue to be a resurgence of traditional CO, LSR due to the 
lack of performance and results associated with some of the “mini- 
mally invasive” resurfacing techniques. In most busy cosmetic 
practices, a single skin rejuvenation platform is not appropriate for 
all patients. The diversity of patient population requires multiple 
options. It is not uncommon for contemporary cosmetic surgeons 
to utilize CO, LSR, chemical peeling (ranging from superficial to 
deeper levels), microdermabrasion, fractionated laser resurfacing, 
radiofrequency tightening technology, and intense pulsed light 
(IPL). We are all to some extent “bartenders” offering a panoply 
of options customizable to fit the specific patient in terms of skin 
type, desired result, recovery, and budget. In order to remain 
contemporary, the progressive practitioner must embrace new 
technology to stay on the cutting edge. It is paramount to embrace 
safe technology with repeatable outcomes, to remain accountable. 
It takes decades to build a good surgical reputation and treating 
patients with “new” technology that does not produce significant 
outcomes can bruise reputations. 

Regardless of the technique of damaging the epidermis and 
dermis, the skin reacts basically the same way in Its response to 
the insult. It is possible to undertreat with traditional ablative CO, 
laser or overtreat with a less invasive fractional technology. The 
basis of complications is frequently directly proportional to the level 
of damage to the skin. Having previously discussed the relative 
injury depth and healing times of resurfacing, it is safe to say that 


Fig. 13.68 This |O-year-old patient 
sustained a dog bite and was lasered at 
6 weeks after the incident showing 
excellent recovery. The treatment 
settings were 2 passes of 7/0 mj) with a 
density of 6. 





Fig. 13.69 This traumatic scar was 
treated with two sessions of traditional 
CO, LSR with 80 mj and a density of 6. 
Although the scar improvement is 
excellent, there is a degree of 
hypopigmentation which can be a 
trade-off with scar treatment. 





Fig. 13.70 An |8-gauge Nokor needle is used to tunnel between the depressed scar and the deeper tissue adhesions. Multidirectional vectors 
used in a “clockface” manner until no resistance is felt, indicating cleavage of the adhesions. 





Fig. 13.71 (A) Subcision of a depressed forehead scar. The syringe only serves as a “handle” for the Nokor needle. (B) The previously depressed 


scar ballooned with blood and edema immediately after treatment. 





Fig. 13.72 A patient (A) before and (B) after Z-plasty, followed by several sessions of CO, LSR on the canthal/lateral nasal region. 


almost any complication can occur with almost any treatment or 
laser device. It also makes sense that the more aggressive the 
treatment, the greater the chance of complications. It is also 
important to characterize the fact that many of the conditions that 
patients look at as complications are actually sequelae. In a now 
historic but landmark article from 1998, Nanni and Alster reviewed 
500 cases of laser skin resurfacing and categorized them as shown 
in Table 13.3. 


Although Table 13.5 represents aggressive, full face CO, laser 
resurfacing, any or all of these problems can and do occur with 
other common resurfacing modalities including fractional and non- 
ablative procedures. It is a given that less aggressive LSR procedures 
may have less complications, but they also have less result and 
improvement per treatment. There is always a trade-off between 
intensity of a procedure and degree recovery, result, and complica- 
tions. | call this the risk/reward ratio. Generally procedures with 
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Fig. 13.73 The Z-plasty technique performed on the patient shown in Fig. 13.72. The flaps marked A and B are transposed to restore favorable 
skin tension. Incisions or lacerations over concave areas frequently produce hypertrophic scars. 





Fig. 13.74 This patient presented with severe perioral scars from cystic acne. Due to the depth and irregularity, the scars were directly excised 
and sutured. The scars (and entire face) were lasered several times after the excisional wounds healed. (A) The patient before treatment; (B,C) the 
patient during direct scar excision; and (D) the patient after two sessions of traditional full face LSR with additional passes over the deepest scars. 
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the most dramatic treatments carry higher risks of overtreatment. 
This must be metered specifically for each patient based upon their 
skin damage, recovery window, and the experience of the laser 
operator. Addressing the rates in Table 13.3 from the work of 
Nanni and Alster in 1998, many of these complication rates are 
similar in today’s environment. 


Post-LSR Edema 


All burns produce physiologic changes and fluid shifts in the sur- 
rounding tissues and the level of post-LSR edema can be impres- 
sive, even with fractional procedures. Although the edema in itself 
is not harmful, it is extremely disconcerting for the patient and their 
family. Edema generally appears immediately after the procedure 
and increases over the first 48—72 h (Fig. 13.75). The edema then 
resolves over the next 48—72 h. Cold compresses and head eleva- 
tion are the most common frontline modalities to control edema 
but some patients will swell dramatically, regardless of post-laser 
care. | prescribe prednisone 60 mg, once a day for 5 days for all 





Complication 


Rate (%) 
Erythema 100 
Hyperpigmentation 37 
Acne flair lis 
Milia 11 
Contact dermatitis 10 
Herpes simplex infection ae 
Hypopigmentation | 
Hypertrophic scarring 0 
Ectropion 0 


traditional LSR patients. This is a pulse therapy without any tapering 
dose. Most internists agree this is a safe non-tapering dosage for 
up to 2 weeks. This has proven very safe and effective for reduc- 
tion and resolution of post-laser edema and in my experience is 
much more effective that tapering dose packs (Fig. 13.76). 


Extended Post-Laser Erythema 


Some practitioners dabble in LSR while it remains a mainstay in 
other practices. If you speak to a seasoned doctor that has a big 
LSR practice, | believe they would all attest that erythema and 
especially extended erythema is one of the most difficult part of 
their practices. | think their staff would second that emotion. It 
obviously makes sense that burning the skin will cause redness but 
it is the variability of the resolution of this redness that becomes 
problematic. If there is a single drawback to traditional, full cover- 
age, ablative CO, LSR, it is persistent erythema. Fractional treat- 
ment generally does not produce erythema that lasts as long, but 
is not Immune from it. 

Treatment depth density and power settings obviously can affect 
the amount and longevity of the erythema. The eyelid skin, being 
the thinnest in the body, and the vascular periorbital region are the 
most common areas of persistent erythema but the entire face can 
be affected. The more intense the treatment, the more intense 
the erythema. My experience is that 99% of aggressive CO, 
patients will reepithelialize in about 10-12 days and begin wearing 
makeup (Figs. 13.76-13.78). The erythema is variable from several 
weeks to light erythema at several months. Drastic erythema 
usually signifies an underlying problem such as infection or caustic 
topical products. 

The erythema is intense in the first several weeks and generally 
reduces to a pinkness over several additional weeks. This pinkness 
is usually easy to cover with makeup and clears over the next 6 
weeks. The disconnect occurs when the degree of erythema is 
significant and persistent (Fig. 13.79). Regardless of how much a 
patient has been educated on what to expect with post-laser 





Fig. 13.75 This patient was treated with a single pass of fractional ablative CO, LSR (Active FX 100 mj/density 2). She is shown at (A) 24 h and 
(B) 7 days, illustrating the significant edema that can occur even with lighter laser treatment. 
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Fig. 13.76 This patient demonstrates typical post-laser erythema after reepithelialization 10 days after her treatment. She was treated with 2 


passes of 80 m] and a density of 6. 





Fig. 13.77 This patient is shown | week after traditional lower-lid LSR 
with 2 passes of 80 m] with a density of 6. This is a typical response for 
these settings. 


redness, 100% of them will become aggravated when their ery- 
thema lasts longer than several weeks. These patients chose 
laser to look better and understandably can become frustrated 
because they are not healed, which affects their ability to go to 
work or socialize. This is more commonly seen tn lighter Fitzpatrick 
skin types or patients with existing rosacea or telangiectatic skin. 
These are patients that easily blush. Patients with extremely white, 
pale skin can be a significant treatment dilemma for extended 
erythema. 

Bacterial, yeast, or herpetic infections can also extend erythema 
and sometimes go undiagnosed as the causative agent. Inflamma- 
tion is much more frequent than infections. The most common 
inflammatory contributors are irritating topical preparations used 
by the patient or tissue trauma from rubbing, scratching, picking, 
etc. (Fig. 13.80). Every patient has some skincare regimen that they 
feel is “perfect” for their skin. This may include normal over-the- 
counter products but often includes a panoply of herbal treatment 
creams and oils. Getting patients to use the proper skincare and 
refrain from their home remedies can be a very frustrating 
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Fig. 13.78 These three different patients are shown 2 weeks after 
traditional lower-lid LSR with 2 passes of 80 mJ with a density of 6. 
These are typical responses for these settings and illustrate the variability 
of erythema with the same settings on different patients. 





Fig. 13.79 Post-laser erythema generally resolves over several weeks after LSR. Some patients can experience extended redness/pinkness for 
months. This patient has erythema that was still visible at 5 months. Although unusual, consents and pre-laser conversations must reflect this. 





Fig. 13.80 This patient presented with angry intense erythema, which 
she admitted to applying triple antibiotic ointment for several weeks. 


experience. Regardless of what a doctor and staff tells patients 
NOT to put on their face, they do it anyhow, and are often dishon- 
est about It. This is a reality and must be discussed and combated 
throughout the healing period. Contact allergy from antibiotic 
creams or ointments must also be ruled out with unexplained 
extended erythema (Figs. 13.80, 13.81). 

Treatment for extended erythema involves figuring out the 
cause and addressing it. Most frequently, it is idiopathic and will 
resolve with time. Patients that may be using occult products must 
be stopped and placed on bland wound care. Even products as 
benign as Vaseline can irritate some patients and the previously 
discussed Vaniply skincare products have worked well for my 
patients. If patients are intentionally or unintentionally aggravating 
their healing skin with aggressive washing or towel drying or 
hairdryer use, they must change these habits. Hydrocortisone 
cream (or sometimes a stronger steroid such as clobetasol) can 
reduce inflammation and hence redness in many patients but must 
be used judicially as these products can produce neovascularization 
themselves. Preventing temperature extremes from hot tubs and 
limiting foods or spices that can produce vasodilation can also assist. 


Post-Resurfacing Hyperpigmentation 


If extended erythema is the bane of laser resurfacing problems, 
then post-inflammatory hyperpigmentation (PIH) is the secondary 
bane. PIH is so common, it should be characterized as a sequela, 





Fig. 13.8! This patient exhibits an unusually extended and intense 
post-LSR erythema at 4 weeks. She has been using triple antibiotic 
ointment and the erythema quickly resolved upon cessation. 


as opposed to a complication. Regardless of the use of skincare 
pre-treatment or the modality (fractional or full coverage), about 
one-third of aggressive resurfacing patients (laser or peel) will 
experience PIH. Healing melanocytes are very reactive and it Is 
the midrange skin types that have the most problems such as 
Fitzpatrick III-V type skin. The very light or very dark ranges 
(Fitzpatrick | and VI) have less PIH. It is not only the inflammation 
secondary to the resurfacing procedure but any source of inflam- 
mation on healing skin can induce PIH. This includes sun, snow 
reflection, overhead lighting, forced air from car defrost, or a 
hairdryer that causes irritation. This also includes patients that 
self-medicate with irritating post-laser topical products. PIH usually 
manifests as a blotchy bronzing that is generalized over the treated 
area (Fig. 13.82). This classically occurs at about 30 days after laser 
or peel and can frequently be predicted to the day of occurrence, 
which is important in pre-laser patient education. Regardless of 
being informed by written and verbal consent, many patients 
become quite upset at the onset of PIH. They have already been 
through the procedure and its formidable healing, and just about 
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Fig. 13.82 Severe post-inflammatory hyperpigmentation (PIH) can occur in patients after LSR. Some patients are more susceptible but any 
post-laser patient that is exposed to sunlight or other inflammatory factors can develop PIH. Dark hair and dark eye color on patients that easily tan, 


can be a tip for post-LSR PIH. 


the time the erythema resides and they begin to see positive 
changes, the PIH appears. They are frequently frustrated, mad, 
and scared that it will be permanent and must be reminded 
about pre-laser discussions of possible PIH and that it is not 
permanent. 

PIH can resolve with no treatment but is usually treated with 
hydroquinone 4% and Retin-A. Most patients will respond to 4% 
hydroquinone as a sole agent, but in some patients, this can also 
produce more inflammation, which worsens the problem. | have 
had many patients with PIH that improved after 2 weeks of 4% 
hydroquinone (Fig. 13.83). If this is not effective, Retin-A is added 
but has usually been unnecessary. Sunscreen is also a mainstay 
therapy to prevent and control PIH. These patients may respond 
by using topical and systemic antiinflammatory steroid treatment. 
All deep laser or medium-depth chemical peel patients are told to 
expect PIH. The 30% that do, expect it; and the 70% that do not, 
are very relieved. Pre-resurfacing skin conditioning, sun avoidance, 
and judicious use of sunscreens are paramount in the prevention 
or minimization of PIH. PIH is not limited to full face treatments 
and can occur with spot laser treatments (Fig. 13.84). 


Hypopigmentation 

While PIH is common, true hypopigmentation is rare. All resurfac- 
ing procedures that cause peeling or exfoliation will lighten the skin 
to some extent. Some of the melanocytes in the sloughed or 
ablated epidermis will be shed, creating a lighter appearance. This 
is a temporary phenomenon, as new melanin is continually pro- 
duced. The melanocytes reside in the basal layer of the epidermis 
but extend down the hair follicle and when the epidermis and/or 
upper dermis peels or is ablated (depending upon the type and 
depth of the LSR), these cells must migrate from the follicle and 
repopulate the new epidermis. This process takes 8—| 2 weeks, so 
some transient hypopigmentation is expected, which usually 
improves over this time period. Deeper procedures that extend 
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into the hair follicle damage more melanocytes and with a certain 
percentage of melanocytic reduction, hypopigmentation can take 
years to improve or may be permanent. 

True hypopigmentation is an infrequent complication that can 
occur immediately or several years after a deep resurfacing pro- 
cedure. It is usually associated with overtreatment that damages 
the melanocytes and was common in the days of deep phenol 
peels. This can be a relatively devastating complication for some 
patients, as the face and neck are distinctly different in color, and 
makeup must always be worn (Fig. 13.85). | am not sure that there 
is any guaranteed means of preventing hypopigmentation, as some 
patients appear to be more predisposed to its development and if 
one performs a high volume of LSR, it will occasionally occur. | can 
say that | have seen post-laser hypopigmentation in several patients 
that were so impressed with the degree of wrinkle improvement 
from the laser procedure that they accepted the pigmentation 
trade-off. These patients have always worn makeup and did not 
see the requirement as a significant complication. This is generally 
not true with younger patients or those who do not wear makeup 
on a daily basis, and is, in those cases, seen as a significant complica- 
tion. This complication must be adequately addressed in the pre- 
laser informed consent process. Avoiding overly aggressive LSR 
(especially for the novice surgeon) can reduce the incidence of true 
hypopigmentation and it is better to laser a patient moderately over 
two sessions than to overtreat them in a single session. 

As addressed earlier, another important consideration when 
performing LSR of the face is the treatment of aesthetic subunits 
as opposed to full face treatment. As tempting as it is to treat only 
the perioral region, the nasolabial folds, or any other subunit, this 
can be very problematic. | have seen too many patients from other 
offices that received isolated LSR to subunits and present with 
significant color and texture differences on the treated areas that 
stand out against the untreated facial skin. Ifa patient presents with 
severe perioral wrinkles and requests isolated LSR to that area, the 
associated problems are explained to them and they are offered 





Fig. 13.83 (A-C) A patient 4 weeks after traditional LSR with significant post-inflammatory hyperpigmentation. (D—F) After 4 weeks of treatment 
with 4% of hydroquinone and diligent use of sunscreen. 





Fig. 13.84 (A) This patient experienced severe post-inflammatory hyperpigmentation (PIH) after laser removal of a large seborrheic keratosis. (B) 
This patient had LSR to a submental facelift scar and developed PIH from tanning bed use. 
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Fig. 13.85 This patient was treated with a traditional multipass laser and developed true hypopigmentation of the treated area. If the laser 
treatment was terminated at the mandibular shadow as it should have been, the situation would have been less noticeable. 





Fig. 13.86 This patient was treated with lower-lid subunits but 
developed hypopigmentation. This is a rare finding in my experience as 
the lower-lid skin is amazingly resilient to aggressive laser, even though it 
is extremely thin skin. 


the option of aggressively treating the perioral region with a less 
aggressive full face laser treatment to blend the result. My only 
exception to this rule is periorbital LSR, as the orbits are recessed 
and do not stand out as much against the rest of the face in the 
average patient. In patients with significant photodamage, however, 
even eyelid LSR can result in a disparity of color and texture next 
to the untreated skin (Fig. | 3.86). | very commonly laser the upper 
and lower lids without full face laser when performing blepharo- 
plasty but it is important to stay within the limits of the bony orbit. 
Lasering a larger area can produce a mask-like difference between 
the lighter lasered skin and the non-lasered bordering skin (Fig. 
13.87). | have personally performed periorbital subunit lasering 
thousands of times and have rarely experienced permanent pig- 
mentation changes. Most skin lightening will darken with time and 
sun exposure. Spot treatments can also cause areas of true 
hypopigmentation and aggressive lasering should be avoided when 
not treating the entire face (Fig. | 3.88). It is always prudent to laser 
a patient twice to attain a result as opposed to lasering once with 
overtreatment and melanocytic damage. 
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Fig. 13.87 (A) Correct subunit lasering for the periorbital region. (B) A 
patient that was treated outside the periorbital subunit region and who 
may experience color and texture change with final healing. 


“Pseudo” or ‘relative’ hypopigmentation is a more common 
phenomenon and Is not actually a melanocytic problem but more 
the difference between rejuvenated facial skin and non-rejuvenated 
neck skin (Fig. 13.89). This condition is described to the patient 
preoperatively by showing them the color difference of the dorsal 
and ventral side of my forearm. The ventral side (palm side) is 
lighter because it has had more actinic protection over the years 





Fig. 13.88 This patient was lasered for improvement of her post- 
facelift submental scar. She also has a small amount of skin laxity in the 
submental region that was lasered. She developed true 
hypopigmentation of the treated regions. 





Fig. 13.89 This patient illustrates relative hypopigmentation. There is 
no actual melanocytic dysfunction in the treated face. The color 
difference is due to the lasered facial skin being rejuvenated and stands 
out against the actinically damaged neck skin. This patient also has 
poikiloderma, which further amplifies the color difference. 


and the dorsal side is darker due to more exposure and photodam- 
age. Less damaged skin is lighter. This helps the patient understand 
that the treated face skin will be lighter than the untreated neck 
skin. Simultaneous light laser or peeling of the neck when perform- 
ing full face LSR can mitigate the skin color between the treated 
face and untreated neck but will not be impressive in patients 
with severe neck photodamage because the neck can simply not 
be treated safely and deeply enough to match the treated facial 
skin. When a laser surgeon evaluates a patient with a very tan or 
pigmented neck or a patient with significant poikiloderma, the 
patient must be made aware of this possible future color and 
texture discrepancy. In the case of “pseudo” or “relative” 





Fig. 13.90 This patient is shown with an isolated facial subunit laser 
treatment. She had full face traditional laser treatment |2 months 
previously and there was less worry about color and texture change 
from the subunit treatment. 


hypopigmentation, avoiding aggressive resurfacing toward the 
mandibular border and feathering the lasered skin reduces the 
chance of significant hypopigmentation. Judiciously hiding the lower 
facial laser limit in the mandibular shadow also reduces the demar- 
cation line. “Pseudo” hypopigmentation will frequently improve as 
the face heals and time passes. In addition, not treating tanned skin 
and using proper pre- and post-laser skin conditioning with Retin-A 
and hydroquinone 4% can lighten the neck skin and make the 
difference less noticeable. 

There are times when an isolated facial subunit can be lasered. 
| will do this on patients that have had previous full face traditional 
laser within a year or two. Due to the fact that the entire facial skin 
has already been lightened and retextured, subunit lasering has 
much less effect than on a patient who has never been lasered 
(rigs 13:70). 


Post-LSR Infections 


Among the many functions of the epidermis, serving as a barrier 
from infection is one of the most important. LSR reduces or ablates 
all or part of the epidermis, and its regrowth, along with the 
neocollagenesis of the dermis, produces the rejuvenating effects. 
During the healing time between ablation (or injury) and reepithe- 
lialization, the skin is without its normal protective barrier. The 
trauma of LSR is what produces the positive effects, but plays havoc 
with the dermis and related structures until the final healing. The 
raw dermis is vulnerable to various sources of infection and it is 
surprising that the actual incidence of infection is as low as it is. 
Bacterial, yeast, and viral infections can be seen with facial resurfac- 
ing procedures. Although prophylactic treatment with antibiotics 
and antiherpetic medications is not evidence-based, it Is 
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undoubtedly the standard of care in most localities. Serious infec- 
tion is an uncommon finding. 

Although not always consistent, the temporal window of infec- 
tion occurrence after LSR can frequently predict the type of 
infection (Fig. 13.91). Infections seen at |—2 days are frequently 
staphyloccal; infections seen from 2—4 days are Gram-negative in 
nature (in occluded wound care or patients taking prophylactic 
antibiotics that suppresses the Gram-positive flora); infections seen 
at 5—/ days post-LSR are candidal; and post-laser infections seen 
2—|5 days are viral. This timeline is by no means absolute but can 
be a guide to causation. 

Often, “infections” culture as normal flora. Most infections are 
common organisms such as Staphylococcus, Candida albicans, and 
herpes simplex. Some “infections” are more of a bacterial over- 
growth or an imbalance of normal flora as a result of antibiotics, 
skin trauma, and skincare products used during healing. Over the 





Fig. 13.9] Persistent erythema accompanied by itching and burning 
grew Malassezia (Pityrosporum) on culture. This fungal overgrowth 
responded well to treatment. 


years | have encountered a few less common infections. One such 
challenge was a late-occurring Malassezia (Pityrosporum) infection 
that manifested about 8 weeks post-aggressive CO) facial resurfac- 
ing (Fig. 13.91). The patient initially healed well but complained of 
itching and burning that continued for several months. Initially, no 
visible lesions were present. Malassezia (Pityrosporum), an acne- 
iform overgrowth of normal flora, was cultured and responded 
well to antifungal therapy. Sunscreens and greasy emollients that 
may occlude the follicles can contribute to such conditions. Cultur- 
ing the skin is simple and a routine culture kit is used to swab the 
skin (Fig. 13.92). If pustular lesions or exudate is present it is 
obviously important to culture this. Although most infections rep- 
resent common organisms, dermatologic consultation may be 
necessary with the more unusual cases. 

Although LSR produces a second degree burn, the recovery 
process rarely produces excruciating pain. Patients with extreme 
pain in the early stages of healing or severe itching and inflamma- 
tion after the first week may signal an infection or “suprainfection.” 
A suprainfection is overgrowth of an opportunistic pathogen from 
the bacterial or yeast imbalance of systemic antibiotics. 

Candidal infections can often occur after LSR and may manifest 
as delayed healing, erythematous regions that itch and burn (Figs. 
13.93, 13.94). A potassium hydroxide (KOH) preparation that 
demonstrates hyphae or a culture should be performed for correct 
diagnosis, as many practitioners will mistakenly diagnose and treat 
as a bacterial infection (Fig. 13.95). 

Infections on other parts of the body may spread to the healing 
post-laser facial skin. Handwashing and avoiding contact with 
infected bacteria-laden body surfaces is important to prevent 
autoinoculation of the lasered regions (Fig. 13.96). In addition, 
many of these infections are contagious, so healing patients should 
not use or share personal items such as razors, towels, etc. Contact 
with pets, health clubs, yoga studios, and other sources of 
community-acquired infections should also be avoided in the early 
healing phase. 

Staphylococcal infections, being normal skin flora, are common 
post-laser Infections and as for any suspected infection, Gram stain 
and culture should be obtained when suspected. Patients often 
manifest the “Staph. Sign,” which is crusting around the nasal 
antrum and also frequently exhibit scleral injection from Staph. 





Fig. 13.92 A routine culture kit is used to culture the skin. For suspected infections with minor lesions, the swap is aggressively rubbed over the 
affected areas. For pustular or exudative lesions, it is important to culture that material. 
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infection. Any patient with suspected infection must be treated with 
bland wound care, as heavy ointments or topicals with irritants can 
worsen the condition. Washing with Vanicream or Cetaphil gentle 
cleanser and using Vaniply or Aquaphor is preferable for raw skin. 
All other skin products should be discontinued until resolution. 
Occasionally, a yeast infection can coexist with a bacterial infection 
and complicate the diagnosis and treatment, which underlines the 
importance of culture and sensitivity studies. Staph. aureus remains 
the most common post-laser skin infection (Fig. 13.97). 

Figs. 13.98 and 13.99 show patients with a post-LSR culture- 
proven Pseudomonas infection that responded to oral antibiotics. 
A patient presented to me 9 days after blepharoplasty and tradi- 


Fig. 13.93 This patient is shown at 2 weeks post-LSR with red, tional CO, LSR with burning, itching and pain. Bacterial cultures 
erythematous regions bilaterally that grew Candida on culture. 
The infection responded quickly to antifungal antibiotics and topical 
cream. 
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Fig. 13.95 The potassium hydroxide (KOH) preparation shows classic 
“spaghetti and meatballs” appearance of spores and hyphae from a 
fungal infection. 





Fig. 13.94 This patient developed a Candida infection and is shown 9 
days after LSR. She responded to antifungal therapy with Diflucan. 





Fig. 13.96 This patient had a chronic fungal infection of her hand and 
developed itching and erythema of her lasered periorbital region. This 
improved at the same rate as her hand infection. 





Fig. 13.97 These patients developed post-LSR Staphylococcus aureus infection and were successfully treated after culture reports. (A) A patient 
treated with sulfamethoxazole and trimethoprim (Bactrim DS) and (B) a patient treated with ciprofloxacin. 
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showed Citrobacter koseri and Enterobacter aerogenes, which 
are both Gram-negative facultative organisms, meaning they can 
be aerobic or anaerobic. Both were pansensitive, as shown in 
Fig. 13.100. 
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Methicillin-Resistant Staphylococcus 
aureus (MRSA) Post-LSR Infection 


Since my entry into private practice some 30 years ago, MRSA has 
progressed from a nosocomial infection in medically compromised 
patients to a community-acquired disease with increased clinical 
prevalence. Staphylococcal infection was actually described in |880 
as a clinical entity and responded to penicillin with the new drug's 
emergence in the 1940s. The staphylococcal bacterium quickly 
developed enzymatic resistance for penicillin and by 1959, 95% 
of staphylococcal bacterial infections were resistant to penicillin and 
methicillin was developed to overcome enzymatic resistance. 
Fig. 13.98 This patient developed culture-proven Pseudomonas Within a year of methicillin usage, 12 MRSA strains had mutated. 
Bernese aac ie Ones Tos eiCrOxaal The 1970s and 1980s did not see much activity but community- 
acquired MRSA (CA-MRSA) appeared in the 1990s in healthy 
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Fig. 13.99 This patient developed a culture-proven pansusceptible Pseudomonas infection, which responded to levofloxacin (Levaquin). 











Citrobacter koseri 
Enterobacter aerogenes 


RSLT#2 








Antibiotic RSLT#1 
Amoxicillin/Clavulanic Acid S 
Cefazolin 
Cefepime 
Ceftriaxone 
Cefuroxime 
Ciprofloxacin 
Ertapenem 
Gentamicin 
Imipenem 
Levofloxacin 
Piperacillin 
Tetracycline 
Tobramycin 
Trimethoprim/Sulfa 
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Fig. 13.100 This patient presented 9 days after LSR with burning, itching, and pain, and cultures and sensitivities are shown. 
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patients. The MRSA strain of Staph. is spread from communal 
surfaces and as many as one-third of the population is “colonized” 
in the nose or on the skin. Colonized individuals (carriers) do not 
have active pathologic infections but can transfer the bacteria. A 
colonized surgeon or staff could transfer MRSA to surgical patients 
and some offices culture the nares of all office personnel and treat 
carriers. 

Compromised patients (which include those post-LSR) are 
susceptible to infection. Prospective patients colonized with MRSA 
(carriers) can be treated with mupirocin (Bactroban) applied onto 
their skin and intranasally (Bactroban nasal), which helps to elimi- 
nate the MRSA and reduces the risk of the bacteria spreading to 
other sites on the patient's body or to other patients. Carriage 
treatment consists of Bactroban ointment every 8 h to the nares, 
axillae, and umbilicus, in addition to a single tablet of Bactrim DS 
for 30 days. Some surgeons place all peel or LSR patients on nasal 
mupirocin ointment beginning several days preoperatively as a 
prophylactic measure. Some strains of MRSA are, however, 
resistant to mupirocin. Carriage prophylaxis is controversial as 
MRSA is so prevalent that the treated person can re-encounter the 
organism from community-acquired exposure. Minor culture- 
proven MRSA skin infections generally respond to numerous 
antibiotics without severe spread or illness. In some patients, 
however, the MRSA infection can occur on any skin surface as well 
as cause sepsis that in severe cases can lead to amputation or 
death. Since beginning laser resurfacing and performing hundreds 
of full face cases, | had never experienced a significant case of MRSA 
infection until 2008, when | encountered two serious cases within 
months of each other. The first case concerned a 52-year-old 
white male patient who was treated with 2 passes of 80 mj at a 
density of 6 and simultaneous blepharoplasty. The patient’s imme- 
diate post-laser course was unremarkable and he was seen 6 days 
later for routine follow-up. Two days later the patient called the 
office with complaints of hard, painful nodules forming on his neck 


(which was not lasered) but did not report facial lesions. He was 
seen in the office on post-laser day | 3 and presented with multiple 
painful and indurated abscesses on his right and left neck, and the 
lower cheek bilaterally, which was lasered skin. The lesions were 
biopsied and sent for pathology, Gram-stain culture, and sensitivity. 
The patient returned to the office on post-laser day 15 and the 
lesions had spread from the bilateral neck to the bilateral face (Fig. 
|3.1Q1A). The pathology report returned as MRSA sensitive to 
sulfamethoxazole and trimethoprim (Bactrim DS). The patient 
improved over the next 3 weeks to an asymptomatic state and is 
shown at 60 days post-LSR in Fig. 13.1Q1B. 

Another case of post-laser MRSA infection is shown in Figs. 


E 


(3:102 and 13:103 and Figs. e13.6 and € L3:7: This healthy patient 


underwent full face CO, LSR and presented | week later with her 
face Irritated, itchy, and burning. Upon further questioning, the 
patient had numerous abscesses on her extremities and trunk. She 
gave a history of noticing a small area on her forearm that appeared 
to have a “black seed,” which she attempted to remove by scratch- 
ing with her fingernail. Several days later she noticed a “boil” on 
her forearm, which then spread to her trunk and face. 

This patient was initially treated with sulfamethoxazole and tri- 
methoprim (Bactrim DS) but her clinical condition worsened and 
she was hospitalized (Fig. 13.103). Upon hospital admission the 
treating infectious disease physician began intravenous vancomycin, 
as culture showed sensitivity to this drug. She developed an allergic 
reaction and was subsequently switched to intravenous linezolid 
and healed uneventfully over the next week (Figs. e! 3.6, e! 3.7). 
The rapid spread of this MRSA infection underlines the seriousness 
of this type of infection and in a medically compromised patient 
could and have proved fatal. 

It is interesting that the patients shown in Figs. |3.1Ql—13.103 
and Figs. e13.6 and e!3./ had the MRSA abscesses initially appear 
on areas that were not lasered and spread to the healing lasered 
skin. Presumably these patients came into contact with a source of 





Fig. 13.10! This patient developed a post-laser MRSA infection, which is shown at (A) post-laser day 6 and (B) day 60 post-laser. 
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Fig. e!3.6 This patient is shown in the hospital after 24 h of 
intravenous vancomycin. She developed a significant allergic reaction 
and was switched to linezolid, which successfully resolved her MRSA 
infection. 





Fig. el 3.7 The same patient as shown in Fig. e!3.6, 24 days post-LSR with the extremity infection, the trunk infection, and the face showing the 
MRSA infection resolving. 
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Fig. 13.102 This patient is shown 7 days post-full face aggressive CO, LSR. She developed an abscess of her forearm, which then spread to her 


trunk and then to her face. 





Fig. 13.103 This patient is shown 10 days post-full face aggressive CO, LSR. With an abscess on her forearm, trunk, and face. Note the crusting 


and scleral injection which is frequently seen with Staph. infections. 


community-acquired MRSA infection, which manifested remotely 
and then spread to the reepithelializing and healing skin. It is of 
further interest that the case shown in Figs. 13.102 and 13.103 
and Figs. e13.6 and el3.7 cultured MRSA in the facial infection but 
non-MRSA Staph. from the extremity infections. This could have 
been two separate infections or a mis-culture of the facial 
infection. 

Surgeons with a large out of town patient base sometimes do 
not find out about a complication until t has come and gone. Fig. 
13.104 shows an out of town post-LSR patient who returned to 
another city after treatment. She sent these images sometime after 
her infection had resolved. The patient took an unidentified anti- 
biotic that she had at home and no organism was identified. 
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Herpetic Infection 


Herpes simplex infection can lead to extreme post-laser pain and 
scarring. The herpes virus can lie dormant in the nerve ganglia and 
become activated by a traumatic event such as LSR. Patients with 
a known history of herpes infection must be treated carefully with 
strict attention to antiviral coverage and healing observation. 
Herpes infection, although rare, often develops before reepitheli- 
alization is complete. Since there is no epithelium to blister, the 
pathognomonic herpes vesicles may not appear. Significant pain in 
the early post-LSR period may indicate a herpes infection. This has 
been a rare occurrence in my personal experience as only a 
handful of laboratory-proven herpes cases were Identified. All LSR 


03.21. 





Fig. 13.104 This patient developed a post-LSR infection and self-treated with an unknown antibiotic, which resolved the infection. 





Fig. 13.105 These patients developed post-LSR herpes simplex infection, despite prophylactic antiviral therapy. 


patients are pre-treated with prophylactic valacyclovir (500 mg 
BID) beginning 48 h pre-laser and continued on that regimen until 
reepithelialization is complete. The patients shown in Fig. 13.105 
were treated with prophylactic valacyclovir but still developed 
herpes infection. They both responded well when the antiviral 
medication was adjusted to zoster levels (1000 mg BID). Both 
patients healed without scarring. One of the patients recalled 
having numerous lip herpetic outbreaks in childhood but forgot to 
include this in her health history. 

Clinically, herpes infection is diagnosed by microscopic observa- 
tion of a smear of the lesion. A Tzanck test is performed by 
obtaining cells from the base of a ruptured lesion. The cells are 
then stained with Wright—Giemsa stain, which often reveals multi- 
nucleate giant cells in HSV or varicella zoster virus infection. Exact 
diagnosis is obtained by culture, serotype, polymerase chain reac- 
tion (PCR), and antigen detection. Fluid and material for culture 


should be obtained from the base of a vesicle or of a freshly 
ulcerated lesion. 


Milia Formation 


Milia represent small “whitehead” lesions that form when keratin 
plugs obstruct skin pores (Fig. 13.106). They are very common 
after LSR and are more of a sequela than a complication. They are 
more frequently seen with overuse of ointments that obstruct 
pores and, for this reason, the greasy dressings should be dis- 
continued as soon as possible. Milia will often spontaneously 
resolve but are in the meantime bothersome for patients who 
frequently seek resolution. Beginning Retin-A and skincare as soon 
as possible after healing will generally improve milia. The lesions 
can be treated in several ways. Puncture with an | 8-gauge needle 
and expressing the keratin with a comedone loop is generally 
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effective (Fig. 13.107). Alternatively, the top of the miliary lesion 
can be disrupted with a radiofrequency or hyfrecator probe and 
the contents expressed (Fig. 13.108). 


Acne Flair 


The physical insult of laser skin resurfacing can wreak havoc on the 
facial skin in terms of inflammation and irritation. Due to the 
numerous healing and cellular changes, It is not uncommon to see 
acne flair in some patients (Fig. 13.109). This can arise in patients 
who have had longstanding acne or as a new infection in patients 
without acne history. This is usually self-limiting and is improved by 
initiating prescriptive skincare as soon as possible after LSR, as well 
as discontinuing greasy ointments that can obstruct pores. Topical 
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Fig. 13.106 Milla represent pores plugged with keratin and are 
common after LSR. Although they may resolve spontaneously, they can 
improve with discontinuation of greasy laser ointments and starting the 
patient on Retin-A. They can also be manually extracted. 





a 





clindamycin can be applied and patients can be started on mino- 
cycline or appropriate antibiotics in more resistant cases. 


Post-Care Noncompliance 


Avoiding complications starts with proper post-laser skincare and 
patient compliance. The entire LSR experience is complex in terms 
of wound care, medications, and hygiene, which can overwhelm 
some patients. Patients must begin proper wound care immediately 








Fig. 13.107 Puncturing milia with a needle and expressing the keratin 
plug is a simple treatment that does not require anesthesia. 








X 


Fig. 13.108 A radiowave or electrosurgical electrode can be used to unroof the top of the milia and they can then be expressed with a 


comedone extractor. 
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after the procedure. This includes washing, vinegar soaks, and the 
application of ointments and creams. Unfortunately, some patients 
neglect their wound care and present with layers of desiccated 
exudate and ointment (Figs. 13.110, 13.111). Although minor 
exudate Is normal, extreme build-up of debris is a medium for 
infection and poor healing. Some patients live alone and do not 
have a caregiver to assist in their post-care. These patients should 
regularly be seen in the office so the staff can monitor or perform 
proper wound care. Post-LSR care involves keeping the wound 
covered with ointment until reepithelialization, then a bland mois- 
turizer after that. Showering and face washing also assists with 
moisture. Some patients fail at using the post-laser skincare prod- 
ucts correctly and this underlines the importance of regular 
follow-up appointments after LSR. 

Under-moisturization is another common problem in terms of 
compliance. Keeping the healing moist hastens recovery and 
decreases pain. Patients that present with obviously dried and 





Fig. 13.109 Acne flair can occur in the post-laser period and is 
frequently self-limiting with the resumption of skincare. Resistant cases 
can be treated with topical and systemic antibiotics. Notice the 
hypopigmented scars that indicate this patient has had long-term acne in 
the past. 


cracked skin will often deny that they are not using moisturizers 
and wound care. 


Patient-Induced Skin Injury 


The healing skin is sensitive and easily disrupted. Although severe 
itching or burning may indicate infection, it is not unusual for many 
patients to itch. Some patients cannot resist scratching the skin and 
can produce excoriations that can lead to scarring. Patients must 
be cautioned against aggressive scratching. Taking oral Benadryl 
(diphenhydramine) and the regular use of vinegar soaks can sooth 
the itching. Over-the-counter hydrocortisone can also help and is 
generally used after reepithelialization. Severe cases of inflamma- 
tion with itching may require a stronger topical steroid such as 
clobetasol. This should not be used longer than |0 days and should 
not be used on unepithelialized skin. 

Some patients will unconsciously scratch their face while sleep- 
ing and are unaware of this action. These patients will typically 
present with scratch marks but deny scratching. Nocturnal scratch- 
ing can be mitigated by having the patient wear gloves or socks on 
their hands at night and also by using a sleep aid. The itch/scratch 
process can also be a manifestation of anxiety, and diazepam or 
similar medication can be used to decrease anxiety in the healing 
phase. 

Picking at the peeling or healing skin is also a troublesome 
problem in some patients, especially those with obsessive— 
compulsive disorder (OCD) tendencies (Figs. 13.112, 13.113). 
The continual disruptions of the healing skin can lead to scarring 
or hypopigmented spots and needs to be controlled. Using anti- 
pruritic medications and sedatives is sometimes required. Acne 
excoriée is a condition of incessant picking at acne or eruptive 
lesions and is often a manifestation of medical conditions such as 
depression, autism, attention-deficit disorders, and other anxiety 
and mood-related conditions (Fig. 13.1 14A). Many patients will 
deny picking but often present with stigmata of such activity on 
other parts of the body (Fig. 13.1 14B). Antianxiety medications can 
frequently relax these anxious patients but some may need anti- 
psychotic medications. 





Fig. 13.110 (A) This patient was treated with traditional CO, LSR and was noncompliant with wound care for the first week. (B) She is shown 
after arriving at the office on post-laser day 7, with dense accumulations of debris, and 24 h later after proper debridement and wound care. The 


inflammation underlying the debris field is obvious after removal. 


7\7 


E 


£ 
LI 
= 
QA 
< 
a8 
L 





Laser skin resurfacing 


E 


BA 
LU 
= 
Az 
<L 
E 
UO 





LASER SKIN RESURFACING 


Activity can also influence skin healing. As the regenerating skin 
Is very vascular, any rough handling or overactivity can delay healing 
or influence appearance (Fig. 13.1 15). 


Post-LSR Burns and Scars 


Although rare, permanent scarring is the most feared complication 
of LSR. There is no room for permanent complications on a patient 
that presents to a surgeon to look better and ends up looking 
worse. While it is impossible to guarantee any patient that they will 
not scar, the surgeon can control some factors that influence 
scarring. The first and foremost preventative measure is conserva- 
tive treatment. Laser skin resurfacing Is an art, science, and skill that 
takes years to master. Practitioners pushing the envelope can cause 
serious scarring. There is a fine line between an aggressive second 
degree burn and a third degree burn. A second degree burn into 
the reticular dermis can heal with dramatic improvement and a 
third degree burn into the adnexal layer can produce severe dis- 
figuring scars (Fig. 13.116). 

As stated earlier, virtually all areas of lasered skin should 
generally be fully healed by | 4 days. Although this is not an absolute 
number, it is an important timeline. Areas that do not heal by 
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Fig. 13.11 1_ This patient is shown | week after traditional CO, LSR of 
the lower lids with poor compliance to wound care. If patients cannot 
properly care for their laser wounds, the patient should be seen in the 
office at normal intervals for wound care. 


2—3 weeks may result in full-thickness scarring (Fig. 13.117). If 
it appears that scarring to an area Is Imminent, meticulous 
wound care Is anecessity. Wound care includes hydrogen peroxide 
soaks several times per day and occlusion with a suitable burn 
cream such as Biafine emulsion (www.biafine.com). Santyl 
ointment (www.santyl.com) is a white petroleum burn/wound 
dressing with 250 units of collagenase/g of ointment. The collage- 
nase removes dead tissue without harming normal tissue. This 
ointment is applied to the burn and covered with Mepilex dressing 
(www.molnylycke.com). Even some extremely ominous-appearing 
wounds will heal uneventfully with proper wound care. Scars that 
heal with hypertrophic scars are managed with topical and intral- 
esional steroid injection, silicone sheeting and pulsed dye laser 
therapy. Scars that do not seem to be improving should be evalu- 
ated by a wound specialist. The best means of preventing post-LSR 
scarring is not to overtreat patients. 

The perioral region, mandibular borders, and lower eyelid are 
more prone to scarring and should be treated judiciously (Figs. 
13.1 18—13.120). This type of delayed healing should be treated 
with topical steroids and bland skincare. A pulsed dye laser or low 
level IPL can also benefit this type of textural change. If the skin 
becomes hypertrophic, fractional laser treatment can also be used 
although most patients are hesitant to have more laser when 
treating a burn caused by a laser. 

Many cases of scarring occur from novice surgeons trying to 
emulate the results or settings of more experienced surgeons, or 
from surgeons unfamiliar with new laser machines or settings. The 
unpredictability of lasers and skin, however, can result in scarring 
in even the most experienced hands. 


Lower-Eyelid Malposition 


Proper eyelid closure is paramount for corneal health and perior- 
bital aesthetics. Aggressive LSR significantly tightens the lower-lid 
skin and in some instances, can affect lid closure or position. This 
Is not generally the case In young patients but is more commonly 
seen in older patients with senile ectropion, loose lower lids or 
previous lower-lid skin removal. All of the aforementioned condi- 
tions have the liability to produce lower-lid malposition with LSR. 





Fig. 13.112 This patient is an admitted picker and created multiple excoriations of her healing skin. 
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Any patient with a history of previous lower-eyelid skin excision or 
lower-lid laxity should be forewarned about the condition and 
treated with conservative laser settings. Lower-eyelid retraction 
can occur In the early post-laser period in any patient and is mani- 
fested when the patient gazes upward or opens the mouth (Fig. 
13.121). In normal patients, this is usually self-limiting as the skin 
heals and becomes more elastic. Stretching of the lower-lid skin 
can accelerate the return of normal lid position (stretching exercises 
are illustrated in Chapter 5). 


Synechiae 


A relatively common but underreported post-LSR complication is 
the formation of synechiae (tissue adhesions in the healing lower- 
eyelid skin). This process is well described in rhinoplasty, gynecol- 
ogy, urology, and general surgery but Is was not reported in the 
aesthetic laser journal literature until | submitted an article in 2015. 





Fig. 13.113 This patient felt a crawling sensation under her skin and 
created deep wounds by picking, which led to permanent scarring. 





Fig. 13.114 Although many patients with excoriations deny picking, 
they often exhibit signs of such activity on other parts of their body. This 
patient shows evidence of chronic picking scars on the chest and after 
LSR admitted to being treated for acne excoriée. 





Fig. 13.115 (A) A patient 10 days after LSR with petechiae from retching. (B) A patient 9 days post-laser showing vascular purpura from heavy 


weightlifting during healing. 
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Fig. 13.116 This patient was treated by another surgeon with aggressive deep fractional ablative CO) laser. She developed serious scarring. The 
passage of time and conservative treatments improved the result. This case illustrates the dangers of overtreatment. 





Fig. 13.117 This patient sustained a deep thermal burn on the face 
and is shown 3 weeks after the injury. A wound of this nature will 
generally not reepithelialize and mature to a full-thickness scar. This 
wound is also dry and has not had sufficient wound care. 


A synechia (also called synechium) can occur when two raw tissue 
surfaces come in contact during healing. When this happens, the 
reepithelialization fuses the two surfaces and can create an unsightly 
deformity (Fig. 13.122). In the context of post-LSR, the lower- 
eyelid skin is devoid of epithelium and the resultant edema can 
produce edematous mounds on the lower-lid skin that can come 
into contact with each other. When these two raised surfaces are 
in contact, there is an invagination or a pleat. If allowed to heal, 
this can become a fused single unit. This process is probably also 
accelerated due to the fact that during the post-LSR recovery 
period, patients lie supine for longer periods than normal and the 
cheek mass, without downward gravitational pull bunches up the 


lower-lid skin (Fig. e13.8). Sleeping with the head elevated may 


assist this positional influence. 

A synechia can cause an otherwise smooth eyelid to have 
bulky ridges with a depression between them. In addition, since 
this process effectively accordions, the lower-lid tissue slightly 
decreases the length of the lid and can contribute to lower-lid 
retraction (Fig. 13.123). 

This process usually occurs early in the post-LSR recovery and 
manifests by day 3—5. If not diagnosed and treated, the pleat will 
heal with a permanent deformity. The first step in treatment is to 





Fig. 13.118 The thin eyelid skin can scar with overtreatment. (A) A patient with textural changes at 4 weeks post-LSR and the region 
preemptively injected with triamcinolone 10 mg/mL. (B) A matured hypertrophic from lower-lid laser treatment, which resolved after several 


steroid injections. 
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Fig. e! 3.8 A post-laser patient (A) lying down and (B) sitting up. When recumbent, the cheek can bunch the lower-lid skin and allow raw skin 
surfaces to bond together as a pleat. 
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Fig. 13.119 (A)A patient with textural changes and early hypertrophic 
scarring 4 weeks after lower-lid CO, LSR. He was treated with topical 

steroids and intralesional triamcinolone (10 mg/mL) and is shown (B) 8 
weeks after the laser. 


recognize the problem and to detach the pleated skin by distracting 
synechia with finger tips or cotton-tipped applicators. After the 
synechia Is disrupted, ointment is applied to prevent the reattach- 
ment of the surfaces. When the tissue distraction is performed, the 
adhesion will tear and the bleeding base of the synechia will be 
visible (Fig. 13.124). In addition, regular gentle stretching of the lid 
skin by the patient will assist in resolution. 

As shown in Fig. 13.57, the lower lids are stretched immediately 
after LSR and liberal ointment is used until reepithelialization is 
complete. If the surfaces become adherent, they must be imme- 
diately distracted. 

If synechiae are undiagnosed and allowed to heal, patients will 
complain of “having worse wrinkles on the lower lids than before 
the laser.” Minor healed synechiae may go unnoticed or improve 
with time, or the lower-lid skin can be gently stretched in the 
post-LSR healing period but major fused skin folds will need treat- 
ment. The goal of a synechia revision is to remove the pleated 
tissue to form a smooth and contiguous lower-eyelid skin. Surgical 
excision of the skin is easily completed as long as this minor 
foreshortening of the lower eyelid will not cause retraction. This 
can be determined by using forceps to pinch the superior and 
inferior margins of the proposed lower-lid skin excision and mark 
the proposed skin removal (Fig. | 3.125). If the lower eyelid does 
not retract, then the proposed amount of skin can safely be excised 








Fig. 13.120 (A) This patient developed hypertrophic scarring of the mandibular border after traditional CO, LSR. (B) Intralesional triamcinolone 


(10 mg/mL) is injected at monthly intervals and will improve most scars. 
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Fig. 13.12! This patient is shown 2 weeks after aggressive traditional CO, LSR. (A) Lower-lid retraction with upward gaze and mouth opening 
and (B) incomplete lid closure with upward gaze. The patient's lid closure returned to normal with healing and stretching of the lower lid skin. 
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Fig. 13.122 Healed synechiae that produce a single wrinkle deformity on the healed lower eyelid. 





Fig. 13.123 A synechia, along with the skin-tightening effects of laser 
treatment can contribute to lower eyelid retraction and sclera show, 
especially in the upward gaze. 


(see Chapter 5). Fig. 13.126 shows the pleated skin excision using 
a radiofrequency microneedle with local anesthesia. The post- 
revision result with the excised skin sitting on the lower lids and 
the incisions sutured Is also shown. 

Computer pattern generators were a great innovation to LSR 
but must be used accurately to prevent overlap or underlap of the 
laser treatment zone. Most pattern generators produce squares, 
circles, or similar geometric patterns. If unintended overlap occurs, 
the treatment will be deeper and if the patterns do not touch each 
other, then an untreated area of skin will result (Figs. 13.127, 
13.128). It is paramount for the operator to accurately position 
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the laser patterns to touch each other but not overlap or leave 
spacing. For this reason, | rarely do an Isolated single pass on the 
face. Regardless of the skill of the operator, it is difficult to produce 
a totally homogenous single pass. The second pass, even if light 
power, serves to blend the treated areas. Uneven treatment that 
leaves visible patterns will frequently resolve with healing, but in 
some cases can cause a permanent change that may require an 
additional laser blending procedure at a later date. The vertical 
distance from the CPG to the skin is also important, as each laser 
has a given focus distance. Holding the CPG further away from the 
skin will increase the spot size and decrease the power; holding it 
closer also changes the spot focus. Most lasers have a detachable 
guide to contact the skin to ensure correct distance of focus (Fig. 
e!3.9). It is also important to hold the CPG parallel to the skin 
surface or the direction and power of the beam is skewed. Opera- 
tor movement of the CPG can also influence the treatment. Some 
experienced operators move the handpiece at a rate faster than 
the CPG can finish the geometric pattern. This can produce 
uneven treatment. Using a low repeat rate is preferable for novice 
surgeons. Ireating the face with slow, individual, and deliberate 
“stamping” will provide the most accuracy. Experienced surgeons 
can progress much more rapidly. Laser treatment is similar to spray 
painting: whereas inexperienced painters create run or missed 
areas when spraying from the can, watching an experienced painter 
shows rapid and accurate coverage. 

The sensitivity of the post-laser healing skin cannot be under- 
estimated and patients must be warned to avoid sunburn, harsh 
topicals, hair dyes, and facial waxing. 

Cosmetic surgery is generally performed on people who care 
about their appearance. This means that recovery downtime is 
critical and it is important for the surgeon and staff to make the 
patient socially presentable as soon as possible. A great result with 
an extended recovery can create an unhappy patient. Extended 





Fig. e13.9 Most laser handpieces have a guide that contacts the skin to 
provide a precise distance from the handpiece to the skin for exact 
focus of the laser beam. 
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Fig. 13.124 The surgeon must (A) be observant for synechia development in the very early post-LSR period and (B) detach the adhesions by 
traction. (C) When successfully treated, bleeding tissue will be apparent where the pleat was separated. 
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Fig. 13.125 This patient developed bilateral synechiae that healed with 
an unsightly appearance. The proposed skin excisions are marked. 





Fig. 13.126 (A) The pleated skin being excised with a radiofrequency 
microneedle and (B) the sutured post-surgical result with the excised 
skin specimens sitting on the lower eyelids. 


Fig. 13.127 (A) Areas of pattern overlap. (B) These 
are the darker brown areas and indicate increased 
energy to the tissue that can leave patterns on the 
healing skin. 
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Fig. 13.128 (A) Pattern overlap or “double shot” laser treatment leave some areas treated deeper than others. On reactive patients, this can 
translate into scarring or uneven treatment. (B) A patient intentionally stretching her skin to accentuate the uneven treatment. 


recovery can also create income loss by delaying the return to 
work. The ability to camouflage bruising or laser-induced redness 
can have a huge impact on the patient's wellbeing as well as their 
ability to return to work or play. Covering bruising is easier as the 
skin is intact; covering healing lasered skin is more of a challenge 
(Fig. e1 3.10). 

There are numerous products available to cover post-laser 
pinkness. Some of these products have a green tint that when 
applied on pink skin creates a flesh tone. Choosing the incorrect 
makeup or blender can aggravate the already sensitive skin and 
make matters worse. | am not endorsing any specific products 
because there are scores of great makeup and concealer products 
on the market. | will address several products that | have had very 
positive experiences with and can echo the sentiments of many 
colleagues. 

One of the biggest drawbacks of many makeups or cover-ups 
is that the patient has to wait until the skin is reepithelialized to use 
the products. Oxygenetix is a post-resurfacing makeup product line 
that can be applied to lasered skin immediately post-laser (Fig. 
el 3.1 1A). The composition of this product allows oxygen exchange 
through the makeup base and does not occlude pores in the 
manner of petrolatum. The manufacturer states that the products 
provide continuous protection, which is water resistant for 90 min, 
provides an SPF of 25, is hypoallergenic, and non-irritating to raw 
skin. The product uses a moisturizer and the foundation comes in 
|4 blendable color-corrective shades that are suitable to blend with 
almost any skin color. Jane Iredale is a product line of concealer 
makeup that works very well on healed skin to hide laser pinkness 
or redness. This product is also available in numerous color shades 
(Fig. €1 3.) 1B). 


Commentary 


Fractional Laser Resurfacing 


Jason Emer 

Fractional laser resurfacing has been popularized over the past 
decade, mainly due to patients’ desire for aesthetic improvements 
with laser procedures due to less downtime and risk. Fully ablative 
laser resurfacing (or similar depth deep peeling) is still more 
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effective for wrinkles, pigmentation, and scars; the long-term 
outcomes are much more significant and dramatic. However, risks 
such as dyspigmentation including permanent hypopigmentation, 
hypertrophic scarring, and prolonged erythema are of real con- 
cerns that cannot be ignored. 

Ablative wavelengths heat water, Increasing the amount of 
coagulation and ablation, subsequently Increasing the amount of 
collagen damage and remodeling. Newer fractional technologies 
such as lasers and radiofrequency devices continue to evolve, with 
hopes to improve outcomes, limit downtime, and treat patients 
with sensitive skin types (rosacea) and mixed ethnicities (Fitzpatrick 
Skin Types IV-V). Nonablative wavelengths have the ability to 
provide dermal heating (coagulation), while limiting ablation (burn). 
This provides long-term collagen remodeling through fibroblast 
stimulation and wound healing cascades while limiting pigmentary 
changes. 

Erythema (redness) is a consequence of any procedure provid- 
ing energy into the skin or any process that stimulates wound 
healing and vascular dilation. The amount of time the skin stays red 
is dependent on a number of factors including skin type, skin 
sensitivity, and laser type and technique. Ablative lasers are notori- 
ous for prolonged erythema that can be frightful to patients who 
want little downtime. However, this erythema signifies vascular 
remodeling and dermal inflammation, which ultimately leads to 
improved outcomes — less wrinkles, pigmentation, pores, and 
scars. The dilemma is results versus downtime. The longer the 
recovery, the better the results. Hence, the dramatic trend in 
numerous devices seeking to blur the line between recovery and 
improvement. An example is the Sciton Halo (2940/1470 nm) the 
first fractional hybrid laser providing simultaneous ablative and 
nonablative resurfacing in a single treatment. The theory is greater 
improvements with a fractional device in a single treatment or less 
treatments needed in a series, while still limiting downtime and 
potential complications. Still, every skin type can also be treated 
using this fractional technology, despite the ablative wavelength, 
providing more diversity to patients who may have not been able 
to have laser treatments in the past. 

The term “fractional” is more of a concept than it is a device, 
although many associate Fraxel 1550 nm (Valeant/Solta) with all 
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Fig. e! 3.10 A busy laser practice must have a staff member skilled in makeup and concealer. Covering bruising and laser erythema is integral to 
getting patients back to normal routines and also has psychological benefits of self-confidence. 


@ 
2 
oe 
oxygenetix# 
oxygen infusion a 
post procedure foundation p" N 4 “Tasting Menu “for you Dip in. piv epaiei Nee 
Eae BAA, rt i 

a S too yon tn ine roa beot 7o TAAS, on 





Fig. e13.1 1 (A) Oxygenetix post-laser makeup can be used on raw skin and can assist patients looking normal earlier in the healing process. 
(B) Jane Iredale makeup is used on healed skin and has a wide array of options to blend with almost all skin type. 
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Fig. 13.129 (A) A patient immediately after fractional ablative laser and (B) a typical patient 24 h later. Although the immediate healing is similar to 
full coverage techniques, the final healing progresses faster and patients are usually healed at 5 days. 


fractional devices since they were the original fractional device 
approved for cosmetic improvements. Some argue that Fraxel is 
still the “go-to” device for nonablative laser resurfacing, despite all 
the current competitive devices. 

Fractional resurfacing treats only a portion of the skin while 
leaving intact healthy skin nearby to allow for quick healing. In 
essence, only a subset of the total treatment area is affected 
(density) and the depths of the channels/microthermal zones 
(energy) can be tailored to the conditions treated. A general rule 
with nonablative resurfacing is that deeper conditions such as scars 
and deep wrinkles improve more readily with higher treatment 
depths (energy), whereas fine lines and photodamage do not need 
as high energy for improvement. General teaching is that higher 
densities are for lighter skin types (Fitzpatrick types I-III) and that 
lower densities are for higher skin types (Fitzpatrick types IV—VI). 
Higher densities can be used as well for a more “aggressive” 
nonablative treatment for patients who want to try and cut down 
on the number of treatments needed in a series. This again, may 
increase the recovery, which reverts to the recovery/effect ratio. 
Conditions such as melasma/dyschromia require tailored settings 
based on experience, treatment number, and individual skin 
response. In general, low-energy/low-density treatments in a 
series will give the best outcomes. 

For best clinical improvements, fractional devices require 
successive cycles of damage and repair, which in turn increases 
cell turnover and collagen production. Thus, patient expectations 
need to be set at the consultation and the discussion of a “treat- 
ment series” with or without combining other cosmetic therapies 
(microneedling, platelet-rich plasma (PRP), vascular lasers, subci- 
sion, surgery, fillers, neuromodulators) should be discussed. Only 
then can long-term outcomes be exceptional with much less risk 
to patients as compared with traditional fully ablative procedures. 


A trend in my practice for patients willing to have some down- 
time is the combination of nonablative fractional resurfacing of the 
full face with fully ablative resurfacing to the eyes and/or mouth, 
which are often the major concern areas for patients (Figs. 13.129, 
EAE Se) 

For patients with acne scarring or sebaceous skin/hyperplasia/ 
rhinophyma, fractional ablative at low densities can heal in a 
weekend providing additional benefits compared with nonablative 
technologies. Patients can obtain faster initial improvement in a 
treatment series by starting with low-density ablative treatment, 
having only a weekend of healing and then continuing their treat- 
ment course with nonablative offerings. Combining full face 
nonablative resurfacing with “spot treatment” of trichloroacetic acid 
(TCA) chemical peel and/or ablative laser resurfacing to the indi- 
vidual scars can provide substantial improvement to those seeking 
quicker acne scar improvements compared with fractionated 
nonablative devices alone (Fig. | 3.130). Often combining subcision 
or poly-L-lactic acid (PLLA; Sculptra), polymethyl methacrylate 
(PMMA; Bellafill), or nanofat injections gives even further improve- 
ment due to the volume/space filling ability and dermal collagen 
productive effects of these fillers. 

For example, it may take 3—6 treatments of solo nonablative 
laser for a patient with moderate acne scars to notice improve- 
ments. Additionally, they may not see improvement in “icepick” 
scars, which, in my experience, are rarely improved with any laser 
modalities. However, fractional nonablative treatment, if combined 
with therapies such as subcision, icepick scar punch excision, and 
ablative spot resurfacing for atrophic or rolling scars, more substan- 
tial improvement is seen in single treatment. Combination therapy 
has proved very effective in my practice. Additionally, patients with 
darker skin types can be candidates for these combinations and get 
more substantial improvements than a single nonablative laser 


725 


E 


o 
LI 
= 
Q- 
< 
TE 
U 





Laser skin resurfacing 


E 


(ad 
Lu 
— 
fate 
< 
E 
® 





LASER SKIN RESURFACING 





Fig. 13.130 Although fractional laser treatment has less downtime compared with traditional full coverage laser, the result is sometimes smaller. 
Some patients will opt for fractional treatment of most of the face and more aggressive ablative resurfacing or chemical peel on the areas of greater 


skin damage. 











Fig. 13.131 A patient (A) before and (B) after treatment with fractional nonablative resurfacing, employing a 1927-nm wavelength to improve 


dyschromias and fine wrinkling. 


treatment alone with less risk than a fully ablative laser resurfacing. 
Figs. 13.13 1-13.134 show treatment images of fractional laser skin 
resurfacing. 

Fractional radiofrequency ablation (FRA) is a growing technology 
that warrants mention here, as there has been a significant number 
of devices approved and on the market documenting results similar 
to fractional lasers. The mechanism of action occurs as the FR 
generator produces an electric field through the skin, which gener- 
ates heat from the skin resistance to the electrical current flow. 
The treatment head has a series of “pins” that resemble a fractional 
laser pattern when the skin is treated (Figs. 13.135, 13.136). Tissue 
heating is accomplished through high-frequency current. This 
produces limited coagulation but increased penetration depth due 
to uniform volumetric heating into the reticular dermis, limiting 
complications while also providing a slight advantage in tissue 
tightening, since there Is immediate contraction and increased 
long-term collagen production. 
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A big advantage of FRA over fractional laser is the minimal 
postoperative erythema, which typically resolves in hours, and 
limited healing times. However, there is often more prolonged 
edema but this is easily managed through antihistamines and 
postoperative cooling. Recent technologic and technique modifica- 
tions have dramatically improved the consistency and extent of 
improvements seen with FRA treatments by including scanning 
technology, increasing or changing the tip size and shapes, increas- 
ing or decreasing the number and/or size of pins to increase or 
decrease skin heating to enable variable treatment depths, and 
improve the variability of pulsed durations. 


Fractional Laser Complications 


With such a diversity of available treatments and more novice 
physicians and ancillary staff performing procedures, complications 
will inevitably occur. The most qualified surgeons with the latest 
equipment can still experience complications and all practitioners 
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Fig. 13.132 Results of fractional ablative CO, resurfacing (A) before and (B) after 40% coverage in a single pass on the full face and multiple pass 
on the perioral and periocular areas. Improvement in complexion, fine lines, and pore size is significant. 
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Fig. 13.133 Fractional nonablative resurfacing using the Fraxel |550-nm wavelength with settings of 50—70 mj, treatment level (TL) 8—10 with 8 
passes. (A) Before and (B) after showing improvement in wrinkles, texture, and tone in a series of treatments. 











Fig. 13.134 (A) Before and (B) after fractional radiofrequency resurfacing (Venus Viva, Venus Concept, Toronto, ON) with settings of 230 mV, 
|5—30 ms after 3 treatments) showing dramatic improvements in post-inflammatory hyperpigmentation and acne scarring in a young Hispanic 
female. 
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Fig. 13.135 (A) The treatment head with the spaced micropins that conduct the radiofrequency energy to the tissues. (B) The treatment is in a 





fractional pattern and extends into the dermis. (Image used with permission from Venus Concept.) 


— 





Fig. 13.136 (A) Fractional radiofrequency ablation test spots on the neck showing increased erythema and edema with variable pulsed durations 
(from left to right: 20, 15, and 10 ms). (B) A patient post-fractional radiofrequency ablation. Although the energy source is electrical, the heat 


distribution and resulting skin lesions resemble fractional laser. 


must remain conservative and strive for predictable outcomes 
without complications. 

The complications discussed earlier in this chapter, with tradi- 
tional LSR, are basically the same seen with fractional treatment. 
Most fractional complications are common such as prolonged 
erythema, dyspigmentation (hypo- or hyperpigmentation), reacti- 
vation of herpes simplex virus (HSV), and acneiform eruptions. A 
rare complication of blistering leading to scarring Is a result of skin 
burning. This complication is often a result of unsafe parameters 
for the individual skin type being treated such as too high a fluence, 
too short a pulse duration, or insufficient epidermal cooling. Newer 
fractional technologies with suggested “safe” parameters for the 
individual skin types, makes this a rare occurrence when the 
appropriate technique Is in the experienced practitioner's hands. 

Fractional devices have decreased the risk of prolonged ery- 
thema. In general, reassurance and sun protection is all that is 
required. However, topical and/or oral corticosteroids, topical 
nonsteroidal anti-inflammatory drugs (diclofenac), topical brimoni- 
dine (Mirvaso), LED therapy, hyperbaric oxygen, and topical 
vitamin C serums, have been used successfully to speed resolution 
of erythema. 
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Hyperpigmentation is the most common dyspigmentation from 
laser treatments and is more common in patients who are sun 
exposed or not sun protected, have darker skin types (Fitzpatrick 
types IV-VI), or are of ethnic origin. Lasers that minimize the 
targeting of epidermal melanin or cause little to no epidermal 
disruption, such as nonablative and FRA, are less likely to cause 
hyperpigmentation, compared with ablative lasers. Fractional 
devices have diminished PIH and made hypopigmentation a rarity. 

To prevent dyspigmentation, it is recommended to pre-treat the 
skin with bleaching agents such as hydroquinone, vitamin C, kojic 
acid, azelaic acid, and/or tretinoin/retinol-based products. Although 
there is little data that confirms this is helpful in preventing reactive 
pigmentation, it is still a general consensus to recommend this to 
all patients undergoing any light or radiofrequency treatment. 
Aggressively pre-treating the skin with sun protection (SPF >50) 
and topical tretinoin at bedtime a few weeks prior to treatment is 
also helpful and is recommended. If a patient has significant ery- 
thema or inflammation post-procedure, use of topical and/or oral 
corticosteroids can be helpful for preventing post-inflammatory 
dyspigmentation, especially for patients with darker skin types 
(Fitzpatrick types IV—VI). 


Rhinophyma 
Joe Niamtu, Ill 
Rhinophyma is a condition of sebaceous tissue overgrowth from 
various causes. This condition can produce significant bulbous 
deformation of nasal skin to the point of cosmetic and functional 
disability. Rhinophyma has been treated with dermabrasion, 
chemical peel, laser resurfacing, radiowave reduction, and scalpel 
shaving reduction. 

My most impressive results with the best longevity have been 
a combination of radiowave fine wire reduction and simultaneous 
aggressive CO, laser resurfacing. The hypertrophic sebaceous 
tissue Is very resilient and can tolerate aggressive treatment to a 
controlled extent, with excellent healing. 





Fig. 13.137 The Ellman radiowave rhinophyma electrode is well 
suited for precision tissue reduction. 





The procedure is generally performed with IV sedation or 
general anesthesia. Local anesthesia is injected for hemostasis, and 
the Ellman radiowave rhinophyma electrode is used to remove 
strips of hyperplastic tissue (Fig. 13.137). These electrodes function 
in a similar manner as a wire cheese cutter, and come in various 
sizes to control the depth of the excision. Care must be used as 
not to over-excise the nasal tissue and expose bone or cartilage, 
but the average rhinophyma patient has gross hyperplasia and the 
rhinophymatous tissue is generally obvious, as it is extremely 
sebaceous and usually has white keratin or other cellular debris in 
the diseased tissue. As more normal tissue Is exposed, the excision 
is stopped or limited (Fig. 13.138). Punctate bleeding is common 
and is controlled with radiowave ball electrode or CO; laser. After 
the gross tissue excision is performed, the entire region is then 
refined with the CO; laser, using similar settings as used for wrinkle 
treatment (Fig. 13.139). The laser helps to smooth the contours 


A 





Fig. 13.138 The hyperplastic tissue is removed to the level of normal 
tissue. 


Fig. 13.139 The radiowave ball 
electrode is used for contour and 
hemostasis. The CO; laser is used for 
final contouring of the tissue. 


729 


E 


£ 
Lu 
— 
AL 
< 
T 
3 





Laser skin resurfacing 


E 


(ad 
Lu 
— 
fate 
<L 
E 
U 





LASER SKIN RESURFACING 








Fig. 13.140 This patient shows the healing progression of a typical rhinophyma. 





Fig. 13.14] Before and 90 days after rhinophyma treatment with radiowave and CO) laser treatment. 


and irregularities from the radiowave needle, as well as provide 


hemostasis. Postoperative care Is the same as laser resurfacing care 
(Fes. 13:140; 13441). 


Conclusion 


Laser skin resurfacing is one of the most influential advances in 
cosmetic surgery and was a true paradigm shift. LSR is both an art 
and science and it takes years to truly become proficient. Under- 
treatment may only require additional resurfacing but over- 
treatment may lead to permanent deformities and lawsuits. All 
surgeons must slowly learn this art and be students of laser science. 
Numerous technologic advancements are continually occurring in 
the field of cosmetic laser treatment and will continue to provide 
safer treatments with predictable outcomes. Embracing new 
technology must be carefully executed until proficiency is gained. 
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Novice surgeons should never try to prematurely emulate the 
settings and results of experienced surgeons. Over the years, | 
have seen several young, talented doctors with great enthusiasm 
for adapting LSR. They purchased a $100,000 machine, read the 
manual, and jumped in. They unfortunately overtreated patients 
and encountered severe complications in a short period of time, 
which disrupted their lives and those of their patients. When learn- 
ing laser skin resurfacing you must walk before you run. 


Videos 


Aggressive CO, and Active FX laser 

CO, Lite and Active FX to neck 

CO, Lite over facelift 

Deep FX CO) laser to scar on patient with pigmented skin 
Iridex 940 laser to facial telangiectasias 
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Chemical Peel 


Suzan Obagi and Joe Niamtu, III 


Introduction 


Chemical peels, dating back over centuries, are one of the oldest 
modalities used for skin resurfacing. With the advent of technology, 
skin resurfacing saw a spike in dermabrasion followed by laser skin 
resurfacing and, more recently, fractionated lasers. Interestingly, 
chemical peels have withstood the test of time and continue to 
play an important role in cosmetic surgery. If used correctly, they 
can be tailored to treat almost any skin issue. Furthermore, they 
can be used to enhance overall results when they are used in 
combination with laser resurfacing, dermabrasion, and surgical 
procedures. 

Resurfacing implies that the skin surface will be changed. 
Whether the modality involves laser, abrasion, or a chemical agent, 
the basic principles of skin type and classification are the same. 
Regardless of the mechanism of skin Injury, careful attention to 
patient selection and treatment depth is a requisite. Reactive pig- 
mentation disorders, hypopigmentation from overtreatment and 
post-resurfacing complications can occur with all resurfacing 
modalities (see Chapter | 3). 


Indications for Chemical Peels 


A clear understanding of skin anatomy and the depth of the patient's 
pathology is key to selecting the proper level for skin resurfacing. 
The physician must properly assess the patient to determine what 
needs to be addressed and the depth of peeling that will be needed 
to correct this. The most important part of skin resurfacing is to 
resurface to the proper level, not unnecessarily deeper than 
needed, nor too superficially. 

As the largest organ in the body, the skin has an important role 
as a barrier to environmental insults, such as ultraviolet radiation, 
temperature extremes, and environmental pollution. Furthermore, 
systemic conditions such as hormonal changes, inflammatory skin 
diseases, and systemic diseases can impact the skin. All together, 
these internal and external forces give rise to actinic keratoses, solar 
lentigines, ephelides, dyschromias, rhytids, acne scars, and photo- 
damage, which are among the most common indications for 
resurfacing (Table 14.1). 
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Aging Skin 

There are many complex changes that occur as the skin ages (see 
Chapter |2). As skin ages, there is a natural decline in collagen and 
elastin production and this is known as “intrinsic aging.” However, 
this decline is accelerated and is more pronounced in environmen- 
tally damaged skin, and this is known as “extrinsic aging.” The 
photoaged skin will also have roughness, dyspigmentation, and 
keratinocyte atypia in direct correlation to the amount of damage. 


Patient Evaluation 


As with any cosmetic surgery procedures, it is of paramount 
importance to evaluate and select the patient correctly. Patients 
seek cosmetic surgery for many reasons, ranging from the obvious 
to the subtle. Thus, it is very important that the physician presents 
both what the procedure will achieve and what it will not, keeping 
the patient's expectations in check. Showing patients high-quality 
before and after photographs of a range of treated patients Is 
extremely useful. As with any cosmetic surgery procedure, the 
most challenging patients, and the ones that require the greatest 
degree of caution, are those that present with barely noticeable 
skin defects. These will tend to be the patients that are most likely 
to closely scrutinize results and to be disappointed in what they 
may perceive as not significant enough improvement. 

Every patient requires a thorough medical, social, and family 
history to identify possible contraindications to resurfacing (Table 
14.2). Certain medications may impact wound healing, such as 
prednisone or immunosuppressants, while others may indicate an 
underlying psychiatric disorder. Heavy smokers or patients treated 
with radiation to the face may have problems with wound healing, 
as resurfaced skin requires intact and functioning pilosebaceous 
units and a good blood supply to reepithelialize correctly. Lastly, it 
is Important to enquire about the tendency to develop post- 
inflammatory hyperpigmentation, hypertrophic or keloid scars, or 
poor wound healing. 

The physical examination should take place in a well-lit room 
and the patient should have no makeup on. When addressing acne 
scars, it is useful to have an overhead, movable light fixture to allow 


Anatomic skin level Clinical presentation 


Epidermis Epidermal melasma 
Actinic keratosis 


Seborrheic keratosis? 


Treatment options 
Topical products 
superficial peels 
Pigment lasers 


solar lentigines (sunspots) 


Ephelides (freckles) 


Dermis Dermal melasma 


Wrinkles — depth varies 


scars — depth varies 
Telangiectasias” 


Medium-depth resurfacing to deep peels 
Vascular lasers 


sebaceous hyperplasias* 


syringomas* 
Epidermis and dermis Mixed-type melasma 


“Best treated with electrodesiccation (using an epilating needle for dermal lesions). 
Best treated with chromophore-specific lasers. 


Medium-depth resurfacing 


Absolute contraindications 


Active infection at the treatment site 
History of Keloids at the treatment site — 

avoid reticular dermis-level procedures 
Pregnancy 


Pertinent history Relative contraindications 
Medical Medications Active acne, rosacea, CTD 
systemic illnesses Vitiligo 
Psychiatric illnesses Bariatric surgery with nutritional deficiency 
Depression Diabetes 
OCD Isotretinoin use recently 
BDD 
MRSA history 
Radiation to the treated area 
HSV or VZV tendency+ 
Social smoking history smoking/vaping/nicotine use 


Chronic sun exposure 


Inability to follow instructions 
Unrealistic expectations 


OCD, obsessive—compulsive disorder; BDD, body dysmorphic disorder; MRSA, methicillin-resistant Staphylococcus aureus; HSV, herpes simplex virus; VZV, varicella zoster 


virus; CTD, connective tissue disease. 


the physician to shine indirect light on the skin to highlight certain 
scars. During the examination, one should also exclude the pres- 
ence of certain skin disorders that have the propensity to spread 
to traumatized skin (Koebnerization) (vitiligo, psoriasis, lichen 
planus, verrucae vulgaris and plana) (Fig. 14.1). 


Contraindications to Skin 
Resurfacing 


What gives chemical peels an advantage over other resurfacing 
procedures is that with the proper skin conditioning as well as the 
proper procedure depth, patients of most skin types can be 
treated. However, patients with darker complexions are at risk for 
permanent hypopigmentation with procedures that reach the 
depth of the reticular dermis. These are the same patients who 
are at risk for post-inflammatory hyperpigmentation (PIH) with any 


procedure. Io minimize this risk, the length of preoperative skin 
conditioning should be extended to 3 months and resumed 
immediately upon reepithelialization of the skin. 

The general health and nutritional status of the patient is also an 
important consideration for appropriate wound healing, especially 
in a time where the number of bariatric surgery patients Is increas- 
ing. Often, post-bariatric surgery patients are deficient in vital 
nutrients or protein. The physician should enquire about previous 
poor wound healing, hypertrophic or keloid scars, or a tendency 
to develop PIH. Seborrheic dermatitis, atopic dermatitis, and 
rosacea indicate the presence of Inflammation in the skin, thus 
increasing the risk for postoperative complications secondary to 
alterations in the skin's normal barrier function. Melasma is a very 
common dyschromia for which patients seek treatment (Fig. | 4.2). 
However, if the patient is taking estrogen, oral contraceptives, using 
a hormone-containing intrauterine device (IUD), or is exposed to 
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Fig. 14.1 Certain skin disorders on the body can spread to the face 
when the facial skin is traumatized. This vitiligo patient presented for 
chemical peel and has to understand this possibility. 





Fig. 14.2 Melasma can be a challenging treatment and hormonal 


factors, heat, and sunlight can complicate treatment, healing, and relapse. 


sun or heat during the recovery phase, she may be prone to a 
relapse of melasma or a temporary issue with PIH during the 
healing stages of the procedure. 

Concurrent or oral retinoid use within the last 6 months has 
been generally considered an absolute contraindication to resurfac- 
ing due to reports of prolonged healing and hypertrophic scarring. 
A number of recent studies have brought into question the validity 
of this concern. These studies of patients on isotretinoin, treated 
with laser hair removal, laser resurfacing, or medium-depth chemi- 
cal peels, did not show any adverse outcomes compared with 
patients not on Isotretinoin. This illustrates the complexity of keloid 
formation. While some of these studies are small, they challenge 
the conventional thinking that isotretinoin impairs wound healing 
with regard to skin resurfacing and laser treatments. Until clear-cut 
guidelines emerge, the author stops Isotretinoin 3—4 months prior 
to resurfacing and does not restart it until 2-3 months postopera- 
tively. If the patient develops an acne or rosacea flare, antiinflam- 
matory antibiotics (doxycycline) can be used for repression without 
impairing wound healing. 

A similar question arises with regards to the safety of simultane- 
ous skin resurfacing and cosmetic surgery. The goal is to optimize 
results for patients by combining skin resurfacing the same day as 
their surgical procedure. In the past, it was thought that combining 
these procedures increased the chance of impaired wound healing. 
Newer studies have shown safe outcomes when combining frac- 
tionated laser resurfacing with short-flap rhytidectomy, full face 
laser skin ablation combined with rhytidectomy, and fractionated 
CO) laser, browlifting and surgical blepharoplasty (Fig. | 4.3). 

While most patients can safely undergo skin resurfacing, there 
are contraindications. The absolute contraindications include 
pregnancy, active infection at the treatment site, significant tendency 
to develop keloids, and the inability to adhere to postoperative 
instructions. 


Evaluating Skin Type 


When resurfacing skin, the patient needs to be evaluated correctly 
to help in choosing the correct procedure, depth of treatment, and 
to help reduce postoperative complications. This evaluation needs 





Fig. 14.3 (A) A chemical peel over an undermined browlift flap and (B) a CO, laser treatment over an undermined browlift flap. 
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Skin variable Skin conditioning — pre- and post-resurfacing Suitable procedures and potential complications 
Color Conditioning varies with skin color Complications related to depth and skin color 
More aggressive with darker Caucasian skin, Darker skin: 
and with lighter Asian or lighter Hypopigmentation: 
African-American skin superficial procedure: rare 
Medium-depth procedures: possible 
Deep procedures: more likely 
Hyperpigmentation: 
Common, regardless of depth 
Oiliness Increased skin surface oil interferes with Excessive oil hinders chemical peel acid penetration 
effectiveness of skin conditioning Laser resurfacing is not affected by oiliness 
It may contribute to postoperative acne flares 
Topical or systemic therapy to control or reduce 
surface oiliness preoperatively* 
Thickness Thin skin needs papillary-level procedures to Thin skin: light- to medium-depth peels 
thicken the papillary dermal collagen layer Medium-—thick skin: good for peels, dermabrasion, 
Thick skin needs reticular dermis-level fractionated lasers 
procedures to effect a textural change Thick skin: deeper chemical peels, dermabrasion, 
fractionated lasers 
Laxity Lax skin requires long-term collagen stimulation Differentiate between skin and muscle laxity: 
to prevent further laxity okin laxity: medium-depth peel to the level of the 
papillary dermis 
Muscle laxity: facelift alone or in combination with a 
medium-depth peel (to correct any associated skin 
laxity) 
Fragility Goal is to maintain or possibly increase skin Fragility correlates with post-surgical scarring 


strength 


Procedure depth should be limited to the papillary dermis in 
fragile skin 


“/f systemic isotretinoin is used, it is prudent to delay medium or deep skin resurfacing for at least 3 months (medium-depth resurfacing) to 6 months (deeper resurfacing). 


to be performed in a standardized fashion. Skin color alone is 
insufficient in guiding the procedure depth. If one looks more 
closely, there are some important variations that exist even 
among patients of the same skin color. Particular attention 
should be paid to patients that have skin that freckles, develops 
melasma, or is prone to PIH. Regardless of ethnic background, the 
presence of these issues heralds the risk of post-procedure 
hyperpigmentation. 

Fitzpatrick phototype is simply a way to type the skin based on 
the ability to tan in response to ultraviolet (UV) exposure. In this 
classification, patients are categorized from | to VI as their skin color 
darkens and their ability to tan rather than burn increases. This 
classification was intended to help physicians treat patients with 
phototherapy and is limited, in that it does not address the degree 
of photodamage present or assist in selecting the correct procedure 
depth. 

Glogau’s classification attempts to objectively quantify the 
amount of photodamage present but it does not help determine 
the best resurfacing modality or depth of resurfacing needed. Both 
of these scales were devised prior to the emergence of nonablative 


and fractionally ablative technologies and fall short in addressing 
patients with thicker skin or darker skin types. 

The author utilizes the Obagi skin classification (lable 14.3) to 
help with proper procedure planning. It is a more comprehensive 
analysis to portend how patients may do in the pre- and post- 
resurfacing phases and can also be a guide the proper therapy. The 
Obagi skin classification incorporates five variables that are impor- 
tant to address prior to any resurfacing procedures: skin color, oili- 
ness, thickness, laxity, and fragility. This system helps to identify: 
which patients require a longer pre- and postoperative skin con- 
ditioning program; which patients are more likely to hyper- or 
hypopigment; which patients are prone to delayed healing; and 
which patients require a skin-tightening procedure (peels, lasers) 
over a planing procedure (dermabrasion). The evaluation of all five 
factors helps to maximize skin-resurfacing results while minimizing 
complications. 

While the concern of permanent hypopigmentation exists, 
there are some patients at risk for “pseudo-hyperpigmentation.” 
These tend to be patients with extensive photodamage and they 
should be approached with caution. “Pseudo-hypopigmentation’ 
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Fig. 14.4 (A) A patient 2 weeks after a medium-depth chemical peel and (B) exhibiting temporary hypopigmentation, which corrected over 


several months. 


refers to an area that once had extensive sun damage and is 
now resurfaced back to the patient's baseline skin color and condi- 
tion. Once the treated area heals, the absence of photodamage 
may stand out in stark contrast to nearby, untreated, photodam- 
aged skin. This gives the appearance of hypopigmentation of the 
treated skin. However, when one compares the treated skin to 
other sun-protected areas, the color of the newly treated skin is 
not lighter than the patient's baseline (Fig. 14.4). To minimize this 
contrast and minimize lines of demarcation, one should consider 
using topical agents or lighter peels to blend in the skin adjacent to 
the treated area. 


Skin Conditioning 


Patients like to see results quickly and instituting a proper skincare 
regimen can help improve the patient's appearance while they 
await their procedure. In fact, for patients on the fence about skin 
resurfacing, Improving their skin with a proper skincare regimen 
can really motivate them or excite them to move forward with the 
skin resurfacing procedure. 

Improving wound healing is another goal of proper skin condi- 
tioning. Patients treated with topical retinoids tend to have a shorter 
healing time after skin resurfacing. Lastly, instituting an aggressive 
preconditioning program can help identify patients that may not be 
compliant with postoperative instructions if they quit their regimen 
once they develop the initial erythema and desquamation of a 
retinoid dermatitis. Therefore, the goal of skin preconditioning is 
to restore the skin, as much as possible, to a normal state prior to 
wounding it. This is achieved by increasing dermal collagen produc- 
tion, regulating the melanocytes, normalizing keratinocyte atypia, 
and decreasing surface roughness (to allow more even acid 
penetration). 
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Proper skin conditioning should be started at least 6 weeks 
(8—12 weeks or longer for darker-skinned individuals) prior to 
resurfacing. Typically, the patient will use this regimen up until the 
night before the procedure. Tretinoin 0.05—0. I% or retinaldehyde 
|% cream promotes collagen synthesis, enhances hydroquinone 
penetration, restores normal epidermal thickness and maturation, 
and improves solar elastosis. Studies have shown faster wound 
healing from skin resurfacing in patients pre-treated with tretinoin. 
Since many retinoids are photo-labile, it is suggested that they be 
applied at night. Patients are instructed to apply 0.5-1 g of tretinoin 
or retinaldehyde to the entire face nightly, including the lower 
eyelids with feathering to the hairline, jawline, and preauricular 
areas. The corners of the eyes and mouth should be avoided. The 
upper eyelids should be treated one to two times per week. If 
there is significant retinoid dermatitis, the topical agents can be 
stopped 4—/ days prior to skin resurfacing. 

Hydroquinone inhibits tyrosinase, a key enzyme in melanogen- 
esis within the melanocytes. Hydroquinone remains the gold 
standard in skin lightening to which other lightening agents are 
compared. Hydroquinone 4% cream is used to suppress melano- 
cyte activity (melasma, lentigines) and to help blend in areas adjacent 
to the treated areas. Twice-daily application of hydroquinone is 
required, since tt has a half-life of 12 h. Hydroquinone serves 
another important function. By decreasing the epidermal hyperpig- 
mentation, it will unmask any dermal pigmentation that may be 
present. If dermal pigmentation is present, then one must choose 
a resurfacing modality that will reach the pigment. However, as will 
be discussed later, resurfacing procedures that penetrate into the 
reticular dermis are at increased risk for complications. Patients are 
instructed to apply | g twice daily to the entire face, with a second 
light application to areas of darkest pigmentation (sun spots, 
melasma). 


Acne-prone patients, very oily-skinned patients, or those with 
severe dyschromias will require the use of a daily polyhydroxy 
acid/lactobionic acid (PHA) or alpha-hydroxy acid (AHA) 6—8%. It 
helps acne by exfoliating the stratum corneum. The thinning of the 
stratum corneum also enhances the penetration of tretinoin and 
hydroquinone. PHA and AHA can deactivate retinoids, therefore 
their application should be limited to the morning rather than the 
evening. 

Patients must be instructed in the importance of daily sunblock 
to prevent further dyschromia and sun damage, no matter what 
skin color they have. In addition to the deleterious effects of UV 
radiation, there is growing evidence that visible light may play a 
role in the aging process. Hopefully in the future, we will see an 
evolution in sun protection to be effective in the visible light 
spectrum. However, current sunblock protection is mainly for 
ultraviolet A (UVA) and ultraviolet B (UVB), with some protection 
in the visible light spectrum if they contain zinc oxide or titanium 
dioxide. Zinc oxide and titanium dioxide are physical sunblocks and 
are usually well tolerated by patients. Furthermore, it is important 
to avoid sun exposure or tanning the skin for 6-8 weeks before 
surgery, since it stimulates melanin production. 

The use of proper skin conditioning prior to a procedure cannot 
be emphasized enough. In addition to helping reduce the risk of 
hyperpigmentation post-resurfacing, the pre-resurfacing use of 
skincare products helps improve skin texture, thus motivating 
patients to proceed with further procedures to enhance their skin 
(Fig. 14.5). The ability of a patient to adhere to a skincare regimen 
helps to predict which patients are most likely to be compliant with 
postoperative instructions. 

Post-resurfacing skincare is restarted immediately once the 
wound is reepithelialized and the patient is able to tolerate the 
application of topical medications. Since reepithelialization time 
varies with wound depth, it may be as early as 3 days (with exfolia- 
tive procedures) to as late as 14 days. Post-inflammatory hyper- 
pigmentation may not be clinically evident until 3—4 weeks after 
the procedure but it starts to form once the wound has healed. 
Since there may be a delay until it shows up, it is easier to try to 


prevent it by treating the skin prophylactically, rather than to deal 
with this frustrating issue once it has occurred. 

All resurfacing can be performed as light, medium, and deep in 
terms of treatment, recovery, and depth. All surgeons must be able 
to differentiate what treatment depth will benefit given conditions. 
Modern skin scanners or simple ultraviolet light can be of great 
assistance, especially to the novice doctor. Epidermal melanin 
enhances with UV light and patients with dark enhancing pigmenta- 
tion Indicates more superficial melanin deposition (see Fig. 13.9). 
Pigmentation that does not enhance with UV light may be dermal 
and very resistant to treatment. Performing UV skin evaluation is 
helpful to educate the patient on their degree of damage, the 
expected effect of resurfacing, and also serve to show improve- 
ment after treatment. 


Herpes Prophylaxis 


Prior infection with herpes simplex virus (HSV) or varicella zoster 
virus (VZV) can result in a situation where the virus lies dormant 
for many years or decades until some form of trauma triggers a 
reactivation. Reactivation of these viruses can lead to devastating 
consequences as a result of disseminated cutaneous infection. 
Since all skin-resurfacing techniques have the potential to trigger 
virus activation and replication, treatment is aimed at the preven- 
tion of outbreaks. It is the author’s preference to treat all patients 
with valacyclovir (Valtrex; Glaxo Smith Kline, Research Triangle 
Park, NC) 500 mg by mouth twice a day for 7 days (medium- 
depth peels) to 14 days (deeper peels or laser resurfacing) until 
the skin has fully healed. This regimen is started | day prior to the 
procedure for all patients. However, if a patient has a history of 
frequent HSV outbreaks, the author increases the dose of valacy- 
clovir to | g, twice a day, starting | week prior to the procedure 
and for /—|4 days afterwards. The use of antibiotics or anti- 
Candida agents is best used only if an infection develops rather than 
empirically on every patient. However, the author does prescribe 
topical mupirocin ointment to be applied to the nares three times 
a day, starting | week before their skin resurfacing and to continue 





Fig. 14.5 Pre-peel skin conditioning can improve pigmentation and skin texture, as well as preview the level of compliance of the patient. 
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until their skin is fully healed. This has greatly reduced an already 
low incidence of impetigo. 


Chemical Peel Skin Resurfacing 


This chapter describes peels based on their depth of penetration 
into the skin. Wounds confined to the epidermis (basal layer and 
above) are called here exfoliative or light peels. Medium-depth 
peels refers to peels that are a papillary dermis-level peel. Deep 
peels extend into the reticular dermis. The depth of peels is moni- 
tored by intraoperative signs, as discussed below. 


Mechanisms of Actions 


Often, one will hear peels referred to as “light” or “deep” depend- 
ing on the type or acid used, or the concentration of the acid. This 
is misleading and can be dangerous, since there are many factors 
that affect peel depth, not just concentration or the type of acid. 
Acid concentration, the number of coats applied, skin thickness, 
percentage body surface area, skin preconditioning, and in some 
cases, the duration of contact of the acid on the skin, are the main 
variables. The trained physician knows to look at the peeling agents 
based on their mechanism of action, either keratolytic agents or 
protein denaturants, rather than the concentration that is being 
used (Table 14.4). The keratolytics are mainly used for superficial, 
exfoliative procedures, whereas the protein denaturants can be 
used for superficial or deeper peels. 





Acid Commonly used concentrations and 
properties formulations 
Keratolytics Salicylic acid peels 15-30% 

Glycolic acid 50—70% 

Jessner’s solution 

Phenol 25-50%" 
Protein Trichloroacetic acid 15—100% 
denaturants 


Phenol 60-88% 


Baker—Gordon phenol 50% phenol, 2.1% 


peel: croton oil 

Hetter phenol peels: 90% phenol, 0.7% 
croton oil 

Hetter “all around”: 35% phenol, 0.4% 
croton oil 

Hetter VL (neck and 30% phenol, 0.1% 

eyelid): croton oil 

Stone V-K: 62% phenol, 0.16% 
croton oil 

stone 2: 60% phenol, 0.2% 
croton oil 


“Phenol at concentrations below 50% has keratolytic properties. 
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Keratolytics 


Keratolytics are acids that disrupt the adhesions between the 
keratinocytes thus causing shedding of these layers. The two main 
acids used for exfoliative procedures are glycolic and salicylic acid. 
However, there are peels based on lactic acid, mandelic acid, citric 
acid, resorcinol, retinoic acid, and a variety of combination peels 
that combine more than one agent (i.e., Jessner’s solution). Jess- 
ner’s solution is comprised of |4% each of resorcinol, salicylic acid, 
and lactic acid, mixed in ethanol. 

Salicylic acid and Jessner’s solution have an advantage over 
glycolic acid, in that salicylic acid is lipophilic. Therefore, these two 
peel solutions penetrate acne lesions or oily skin better than a 
hydrophilic agent such as glycolic acid. Another advantage they 
have over glycolic acid is that salicylic acid and Jessner’s solution 
do not require the skin contact time to be closely monitored. 

The main role of keratolytic peels is to address superficial condi- 
tions such as roughness, acne, and mild dyspigmentation. These 
are often referred to as “lunch-time” peels, as these exfoliative 
acids have the benefit of little to no “downtime” for the patient, 
no anesthesia requirement, and are easy to perform. Clinical 
results take time and repeated treatments to become apparent. 
The results of these peels can be enhanced greatly by the addition 
of a good skincare regimen that the patient follows at home. 


Protein Denaturants 


TRICHLOROACETIC ACID PEELS 

Trichloroacetic acid (TCA) remains the mainstay of medium-depth 
peeling agents and has a proven safety record. TCA works by 
causing protein coagulation and denaturation as it penetrates the 
skin. It coagulates proteins that make up the cells of the epidermis 
and dermis, as well as the blood vessels. Once it penetrates the 
skin, it cannot be neutralized. Instead, it self-neutralizes once it Is 
has coagulated a certain amount of protein. Therefore, a subse- 
quent application will continue to drive the peel deeper until it Is 
used up by coagulating proteins deeper down in the skin. When 
used correctly, it can be used to achieve a variety of peel depths, 
ranging from exfoliation to deep peels. Of utmost importance 
when using TCA is to make sure that the acid is purchased from 
a reliable source that uses the weight to volume (W:V) method 
to calculate concentration. There are four methods to calculate 
concentration, but the W:V method Is by far the safest. The author 
uses a 30% TCA solution, which is then modified as part of the 
Blue Peel, to create a 15%, 20%, 22%, or 25% solution. 

It is incorrect to refer to TCA peels as light or deep according 
to TCA concentration. As mentioned before, acid concentration is 
just one of the variables affecting peel depth. For example, | mL 
of 40% TCA applied to the face will result in penetration to the 
basal layer while 6 mL of 40% TCA applied over the same body 
surface area will result in penetration to the mid-dermis or deeper. 
Higher volumes will drive the peel even deeper. 

With proper training, the physician can tailor peels to penetrate 
to certain depths just as one would dial-up laser settings. These 
variations in peels have risen up giving the physician more control 
over the peel. These are the modified TCA peels (Jessner—TCA 
peel, glycolic acid—TCA peel, the Blue Peel). These peels are 
designed to peel to a depth of the papillary dermis and into the 


most superficial aspect of the reticular dermis. Their main indica- 
tions are for epidermal and upper dermal pathology: photodamage, 
actinic keratoses, lentigines, ephelides, fine rhytids, and very 
superficial, non-fibrotic scars. These peels will not address deeper 
scars or rhytids. 

These combination TCA peels can be categorized as being 
“accelerated” or “decelerated.” In an attempt to speed the penetra- 
tion and depth of TCA peels, two modified peels were created, 
which incorporate the use of a keratolytic agent. The Jessner—TCA 
peel utilizes Jessner’s solution (Keratolytic), applied prior to the 
application of TCA. Application of the Jessner’s solution allows for 
faster and deeper penetration of the subsequently applied 35% 
TCA. A similar mechanism is employed with the glycolic acid—TCA 
peel, which uses /0% glycolic acid (keratolytic) prior to application 
of 35% TCA. 

The Blue Peel is unique in that, instead of increasing the speed 
and depth of the peel, the process is slowed down. This allows 
the physician better control of depth during the peel. The Blue 
Peel incorporates a non-ionic blue dye, glycerin, and a saponin with 
a specific volume of 30% TCA to yield a 15%, 20%, or higher 
percentage of TCA—Blue Peel solution (Fig. e!4.1). Use of TCA, a 
colorless solution, requires close attention to avoid reapplication 
over previously treated areas. Therefore, the blue dye is advanta- 
geous, as It stains the stratum corneum and helps the physician to 
visualize even application of the peel. Since TCA is hydrophilic, the 
use of a saponin as an emulsifying agent creates a homogenous 
TCA-oil-water emulsion that penetrates the skin in a slower and 
more even fashion. TCA peels (Fig. 14.6) can be performed with 
the Blue Peel mixture or with TCA as the sole agent. 





Fig. 14.6 (A) A typical set up for a straight TCA peel, which basically 
includes the TCA, acetone, applications materials, and water in the 
event of an acid spill. (B) A typical set up for Blue Peel with the TCA, 
Blue Peel mixture and related mixing materials. 


The Jessner-TCA peel employs the use of a keratolytic 
acid preparation, Jessner’s solution, prior to the application of 
TCA. Jessner’s solution consists of 14% each of resorcinol, salicylic 
acid, and lactic acid mixed in ethanol. The keratolytic effect of 
Jessner’s solution breaks up the stratum corneum and allows for 
deeper and faster penetration of the subsequently applied 35% 
TCA. Rather than Jessner’s solution, the glycolic acid—TCA peel 
uses /0% glycolic acid prior to the application of 35% TCA. These 
two peels will speed up the penetration of the TCA by disrupting 
the stratum corneum and the most superficial layers of the epider- 
mis. The Blue Peel does the opposite. The TCA-Blue Peel com- 
bines a non-ionic blue dye, glycerin, and a saponin with a specified 
volume of 30% TCA to yield a 15%, 20%, or higher percentage 
TCA-Blue Peel solution. The blue dye helps facilitate even applica- 
tion of the solution by staining the stratum corneum. The saponin 
is an emulsifying agent that creates a homogenous TCA-oil—water 
emulsion that penetrates the skin In a slower and more even 
fashion. 

PHENOL PEELS 

Phenol peels are used for deeper peels due to the physical 
characteristics of this acid. In a fashion similar to TCA, phenol 
exerts Its actions by protein denaturation and coagulation. However, 
it quickly penetrates the skin to the level of the reticular dermis, 
thus requiring careful application. Furthermore, when treating 
a large area such as the face, serum phenol levels can quickly 
become elevated, resulting in systemic toxicity and cardiac arrhyth- 
mias. Once absorbed, phenol is partially detoxified in the liver 
and excreted by the kidneys. Therefore, all patients must be 
cleared from a cardiac, renal, and hepatic standpoint preoperatively. 
Intraoperative cardiac monitoring and high-volume intravenous (IV) 
fluid hydration are imperative. 

The percutaneous absorption of phenol is related to body 
surface area treated rather than the concentration used. To mini- 
mize toxicity, phenol peels are usually performed in small anatomic 
sections of the face with a |5-min break before the application of 
the acid to the next anatomic unit. The face is usually treated in 
sections such as the forehead, right cheek, left cheek, nose and 
perioral, and the periorbital region. 

While any procedure that reaches the depth of the reticular 
dermis increases the likelihood of hypopigmentation and scarring, 
the traditional Baker—Gordon phenol peel resulted in an unaccept- 
ably high rate of permanent hypopigmentation, thus limiting its use 
to older, fair-skinned patients. This caused many physicians to 
abandon this peel in favor of the traditional carbon dioxide (CO;) 
laser before it was realized that those lasers also had a high rate 
of hypopigmentation and scarring. 

Thanks to the work of both Hetter and Stone, there are solu- 
tions of phenol acids that have dramatically reduced the amount 
of postoperative erythema, hypopigmentation, and scarring. Both 
Hetter and Stone independently described a modification of phenol 
peels that allow better control over depth of penetration. This has 
allowed patients with a variety of skin types to be treated with 
favorable results. The results of these modified phenol peels are 
similar to those seen with fractionated laser resurfacing, both in 
terms of recovery time, postoperative erythema, and skin 
tightening. 
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Fig. el4.1 The Blue Peel consists of TCA mixed with a proprietary mixture of saponin, glycerin, and blue dye. 
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CHEMICAL PEEL 


Techniques 


Glycolic Acid Peels, Salicylic Acid Peels, 


Jessner’s Peels 


These lighter-peeling agents must be applied to clean skin with all 
makeup and lotions removed. The skin is first degreased with 70% 
ethanol (ETOH), or, if the desire is to push the peel deeper, the 
skin is degreased with acetone instead. 

Glycolic acid must be applied quickly (within 15-20 s) to the 
treatment area with gauze or cotton-tipped applicators and the 
contact time must be measured. Glycolic acid will continue to 
penetrate through the skin until it is neutralized with copious 
amounts of water or sodium bicarbonate. One study showed that 
glycolic acid left on the skin for 15 min created a dermal wound 
identical to that seen with 35—50% trichloroacetic acid. Glycolic 
acid is started at a lower concentration and with subsequent treat- 
ments, either a stronger concentration is applied or the contact 
time with the skin is increased. Typically, 50—70% glycolic acid is 
applied with gauze or a large cotton-tip applicator swab. The acid 
is left in contact with the skin for 30s, and with subsequent 
treatments, the contact time is worked up to |—2 min. 

Salicylic acid or Jessner’s solution is applied to acetone or 
alcohol-cleansed skin in concentrations of 20-35% using gauze or 
cotton-tip applicators. Multiple applications can be applied to areas 
of acne or dyschromia to enhance the depth of penetration. The 
peel is washed off with water after 6 min. Salicylic acid does not 
need to be neutralized, as it precipitates into a powder on the 
surface of the skin after the solvent evaporates. It is not unusual 
for the skin to tingle again once the skin is washed with water, as 
some of the salicylic acid goes back into solution. Application to a 
large surface area or the use of occlusion should be avoided due 
to the risk of salicylism. 

Although these are light peels, caution is indicated when treating 
a patient using tretinoin or a topical alpha-hydroxy acid, as the peel 
will penetrate much more quickly. This could result in the “light 
peel” penetrating into the papillary dermis and becoming a 
“medium-depth” peel. 

TCA PEELS 

TCA is usually used to peel to a depth greater than that of glycolic 
or salicylic acid peels. Upon application, TCA causes burning and 
stinging that peaks in several minutes, then resolves. Usually, the 
pain and discomfort has fully subsided before the patient goes 
home. To reach the desired depth, however, several coats of TCA 
are usually required. This usually needs some type of analgesia 
during the procedure. Topical anesthetics should not be used prior 
to skin peels, as they may enhance the penetration of the TCA and 
result in a deeper than desired depth of peel. Additionally, topical 
anesthesia does not offer enough pain relief once the peel exceeds 
the depth of the epidermis. 

Some physicians use electric fans or dynamic cooling units that 
blow cold air onto the treated area. By far, patients receiving 
intramuscular or intravenous sedation tolerate the procedure 
better and allow the peel to proceed at a faster speed. The author 
uses a combination of oral analgesia with ibuprofen, diazepam, 
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hydroxyzine, meperidine, and a dynamic cooling unit that blows 
refrigerated air onto the patient's skin. 

Skin resurfacing, whether with peels or lasers, is all about 
“reading” the skin depth signs properly. Regardless of the type of 
TCA peel performed, the evolving clinical depth signs remain the 
same. The only difference between the various peels is the speed 
by which these signs appear. 

Physicians with minimal peeling experience are encouraged to 
start with lighter peels and then proceed to deeper peels. Similarly, 
it is best to start with relatively slower peeling techniques prior to 
proceeding to faster peels. Combination peels using a keratolytic 
peel followed by a TCA peel will speed up the penetration of the 
TCA thus carrying the risk of penetrating deeper than expected. 
Furthermore, one must keep in mind anatomic variations of skin 
thickness in the various cosmetic units of the face: the cheeks, 
perioral region, and nose having thicker skin, the eyes having the 
thinnest skin, and the forehead being variable. 

It is Important to keep in mind that residual oil or thick scale 
may lead to a patchy peel, therefore it is essential to cleanse and 
degrease the face well prior to proceeding. Additionally, it is 
important to monitor the clinical depth signs during the peeling 
process. As TCA is first applied, epidermal and dermal proteins 
coagulate, and a light, non-organized frost begins to appear on the 
skin (Level | frost) (Fig. 14.7A). 

Continued TCA application results in the frost becoming 
solid but with a diffuse pink background (vasodilation) (Level 2 frost) 
(Fig. |4.7B). This level of frost indicates a peel to the level of the 
papillary dermis. The pink background of the frost is referred to as 
the “pink sign” and will be apparent as long as the blood vessels of 
the papillary dermis are still intact with normal blood flow. The 
Level 2 frost is the endpoint for the standard, papillary dermis- 
level peel. 

Additional TCA application will penetrate into the upper reticular 
dermis. This presents clinically as a solid frost with a loss of the 
pink background (Level 3 frost) (Fig. 14.8) and the presence of 
dermal edema upon pinching the skin. The Level 3 frost implies 
that the whole papillary dermis is involved with the peel and the 
upper reticular dermis has been reached. This is the suggested 
maximum endpoint for most TCA peels. Further TCA application 
will result in penetration into the mid-reticular dermis, resulting in 
a “grayish” frost. This ominous sign correlates with an increased 
incidence of scarring and hypopigmentation. 

The “pink sign” is difficult to see in darker skin therefore, when 
peeling darker-skinned individuals, the “epidermal sliding’ must be 
used to gauge depth. The “epidermal sliding” sign is exaggerated 
wrinkling of the skin that occurs prior to complete precipitation and 
coagulation of papillary dermis proteins (Fig. 14.9). At this point in 
time, papillary dermal edema and disruption of anchoring fibrils 
allows the epidermis to be more freely movable, resulting in exag- 
gerated wrinkling when the skin is pinched. This is a transient sign 
that will disappear when the papillary dermis proteins become 
coagulated and adherent to the epidermal coagulated proteins, 
thus indicating that the peel depth has reached the superficial 
reticular dermis. Once this is achieved, the pink background goes 
away and edema sets in. In thick skin, “epidermal sliding’ may not 


be very obvious and monitoring the “pink sign” alone has to be 
used to indicate the peel depth. 

JESSNER-TCA PEEL 

The Jessner-TCA peel is a medium-depth peel that employs 
a keratolytic agent (Jessner’s solution) prior to the application 
of the TCA. The facial skin is adequately degreased with gauze 
soaked with Septisol (Calgon Vestal Laboratories, St. Louis, MO), 





Fig. 14.7 (A) A Level | frost (on the cheeks), which indicates 
epidermal protein coagulation. (B) A Level 2 frost (on the cheeks) to the 
level of the papillary dermis. 


then rinsed with water. The face is then further degreased by 
acetone. 

A 2 X 2 inch gauze or cotton-tipped applicators are used to 
apply the Jessner’s solution evenly, just enough to cause a very light 
frost. The 35% TCA is then applied to the skin in even strokes 
with either gauze or cotton-tipped applicators. It is important to 
allow the acid to neutralize prior to further application by waiting 
2—3 min between applications. Any area that shows inadequate 
frosting can be retreated after a few minutes. To avoid lines of 
demarcation, the TCA should be feathered down along the jawline 
and should extend to the hairline. 

GLYCOLIC ACID-TCA PEEL 

The glycolic acid- TCA peel is a medium-depth peel that employs 
a keratolytic agent (glycolic acid) prior to the application of the TCA. 
The face is first cleansed with soap and water to degrease the skin. 
Unbuffered 70% glycolic acid is then applied quickly and evenly. 
After 2 min of contact time, it is then neutralized with a copious 
amount of water. 

Using gauze or a large cotton swab, a small amount of 35% 
TCA is applied to the skin in even strokes. One should wait 
2—3 min prior to retreating an area so that the TCA has fully 
penetrated. 

TCA-BLUE PEEL 

The TCA-Blue Peel differs from the two previously mentioned 
peels, as it does not start with a keratolytic agent to disrupt the 
epidermal integrity. The skin surface is gently cleansed with alcohol 
only or acetone in very oily skin (Fig. 14.10). The Blue Peel mixture 
Is prepared immediately prior to use. 

The Blue Peel base (2 mL) is mixed with either 2 mL of 30% 
TCA to create a mixture of 15%, 4 mL of 30% TCA to create 
a 20% solution, 6 mL of 30% TCA to create a 22.5% solution, 
or 8 mL of 30% TCA to create a 24% solution. The higher 
concentrations should only be used by physicians with extensive 
peeling experience. The number of coats must be tailored to 
skin thickness with thinner skin requiring fewer coats, while thicker 
skin may require additional coats. The solution is applied evenly 
to the face and feathered into hairline, earlobes, and along 
the jawline. The Blue Peel solution will only temporarily stain 
hair blue. Figs. 14.1 1—14.15 show the specific steps in chemical 
peeling. 





Fig. 14.8 These peels were performed with 30% TCA only and no blue dye. (A) A Level | frost to the basal epithelium. (B) A Level 2 frost, 
which has a pink background and reaches the papillary dermis. (C) A Level 3 dense white frost without a pink background, indicating the reticular 


dermis has been reached. 
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CHEMICAL PEEL 


Fig. 14.9 Epidermal sliding is an additional sign to judge peel depth. The exaggerated wrinkling is seen when anchoring fibrils are disrupted. This 
sign signals the papillary dermis has been reached and when the exaggerated wrinkling resolves the upper reticular dermis has been reached. All 
types of these clinical signs are approximate and not absolute indicators of peel depth. 
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Fig. 14.10 Degreasing the skin with alcohol or acetone is a mandatory step in chemical peeling and allows better acid penetration. 
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Fig. 14.11 The peel solution can be applied with a sponge, cotton-tipped applicator, or a gloved finger. Even and homogenous application is key 
to effective peeling. 
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Fig. 14.12 Safety when handling acid is paramount, as spilling on the 
eyes or skin can produce unwanted burns and damage. The staff should 
be trained to never pass an open container of acid over the patient. 





Fig. 14.13 Precision areas such as the eyelid are best treated with a 
small cotton-tipped applicator. 





Fig. 14.14 The peel agent must be worked into the hairline to 
prevent a blatant transition of treated and untreated skin. 





> 


Fig. 14.15 Areas of scarring such as acne scars, can be more 
aggressively treated by using a toothpick or broken cotton-tipped 
applicator stick to “grind” the acid into the scar. This also helps distribute 
the acid in concavities that may be otherwise be undertreated. This has 
been called the “CROSS” technique (chemical reconstruction of skin 
scars). 


To allow the peel depth to be assessed, each coat is followed 
by a 2-3 min waiting period before more TCA is applied (Fig. 
14.16). A Level 2 frost is the usual endpoint of this peel. If more 
TCA is applied, there will be a loss of the pink background, indicat- 
ing penetration beyond the papillary dermis and into the superficial 
reticular dermis (Level 3 frost). A Level 3 frost in certain areas Is 
the maximum recommended depth of a facial TCA—Blue Peel (Fig. 
14.16). Figs. 14.17—14.21 show intraoperative TCA peeling of 
various concentrations and depths. 

Since the neck and chest have fewer adnexal structures to repair 
the skin after the peel, caution is necessary when peeling these 
areas. [he peel depth should be a continuum with the deeper area 
up near the jawline and the lightest area down along the clavicles. 
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Chemical peel 


Fig. 14.16 (A) A coat of 30% TCA 
applied to the skin and (B) the skin 

3 min later. It is important wait several 
minutes between coats of acid to truly 
gauge the penetration. 
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Fig. 14.17 This patient is shown with (A) the first coat of 20% TCA-Blue Peel, (B) the second coat, and (C) the third coat. The goal of this peel 
was to penetrate to the papillary dermis. 





mepri | 


Fig. 14.18 These patients are shown during 30% TCA peel. (A) A patient with a light basal layer treatment. (B) A patient with two coats of 30% 
TCA for a papillary dermal depth peel. (C) A patient after three coats of 30% TCA for a reticular dermal peel. It is mandatory for the surgeon to be 
able to gauge and control the depth of the peel based on numerous factors including skin type and damage. 





“ig. 14.19 (A) A patient after one coat of 20% TCA-Blue Peel. (B) The second coat of the same concentration and (C) the patient in recovery 
with the blue dye removed. 





4.20 A patient after three coats of 20% TCA-Blue Peel. 





(A) A patient treated with two coats of 30% TCA and (B) a patient treated with a single coat of 30% TCA during blepharoplasty. 
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CHEMICAL PEEL 


This helps create a blending effect between the skin on the face 
and that on the chest (Fig. 14.22). Caution must always be used 
by novice surgeons when treating off the face (Fig. 14.23). 


Phenol Peels 


HETTER VL PEEL 

Lighter phenol peels (less phenol and less croton oil) have made 
it easier to achieve a reticular dermis-level peel with fewer com- 
plications than the traditional Baker—Gordon peels. The modified, 
lighter phenol peels, such as the Hetter VL solution, can be used 





Fig. 14.22 A patient who underwent a three-coat 20% Blue Peel on 
the face and a single coat of 20% TCA on the neck and décolleté. 
Nonfacial areas are never treated as aggressively as the face, due to 
fewer pilosebaceous units, and so do not reepithelialize as efficiently. 


to treat a single cosmetic unit without the need for cardiac moni- 
toring or IV hydration. Cardiac clearance, good hepatic and renal 
function, and appropriate IV hydration and cardiac monitoring are 
still required when more than | cosmetic unit is to be treated to 
monitor for and reduce the risk of cardiac arrhythmias. 

The skin is degreased with alcohol or acetone. While waiting 
to start the peel or in between coats, the phenol mixture must be 
swirled as the oil and water components of the solution have a 
tendency to separate. The solution is applied to the skin with a 
cotton-tipped applicator. Care must be taken not to let the solution 
drip or run down the face. Once the solution is applied, the skin 
will frost quickly. Fig. 14.24 shows a frost on the cheek with a more 
solid frost at some of the deeper acne scars. For wrinkles, the 
endpoint is an even white frost. The frost dissipates quickly, so the 
surgeon must pay close attention to make sure that he or she does 
not apply more solution and peel the skin too deeply. 


Combination Procedures 


The flexibility of peels allows them to be successfully combined 
with laser resurfacing, nonablative lasers, and surgical procedures. 
The art of chemical peeling is to be able to use it as a sole modality 
and, when needed, in combination with other resurfacing methods. 
Occasionally, patients will present with areas of focal scarring or 
deep rhytids. In these instances, the TCA peel is a great adjunct. 
A full face medium-depth peel can be performed followed by 
deeper resurfacing of the deeper defects. In these cases, preopera- 
tive markings should be made to help demarcate the areas that 
will be treated more deeply from those to be treated more lightly 
(Figs. 14.25-14.27). The peel should always be performed first 
before any lasering or dermabrasion, to avoid getting the TCA into 
open skin. 

Light to medium-depth peels can be performed during 
facelifts to safely improve skin appearance without compromising 





Fig. 14.23 (A)A patient immediately after two coats of 15% of TCA peel on the neck and (B) 5 days post-peel showing an average response. 
The neck rarely has the degree of improvement as the face and overtreatment can produce devastating scarring. 
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Fig. 14.24 A phenol peel of the cheek with moderate frosting on the 
periphery and a more solid frost from deeper treatment of the acne 
scarring. 





Fig. 14.25 When performing combination procedures, it is important 
to mark the areas of damage to guide the surgeon on which modality 
will be used on each specific region. 


the flap. The peel should be of variable depth with the deeper 
area in the central face (non-undermined skin), the lighter areas 
over the flap, and avoidance of the incisions. The maximum rec- 
ommended depth of peels on undermined skin is the upper papil- 
lary dermis. 

Approaching neck rejuvenation should be done with care as the 
neck has fewer adnexal structures, which are crucial to wound 
healing. Rather than a single deep peel, repeated papillary dermis- 
level peels at 3-month intervals result in substantial improvement. 
More pronounced neck rhytids might benefit from a modified 
phenol peel using the Hetter VL formulation., 





a 


Fig. 14.26 A patient treated with conventional full coverage, ablative 
CO, laser skin resurfacing of the face and two coats of 20% TCA on 
the neck. 





Fig. 14.27 A patient who underwent a TCA chemical peel and the 
deeper acne scars were treated with CO, laser. The laser is performed 
last, so as not to get acid into the laser burns. 


The correct order of procedures is crucial for controlling the 
depth of resurfacing when performing combination procedures: 
(1) nonablative or minimally ablative lasers (vascular or pigment 
lasers) or electrodesiccation is performed first; (2) the medium- 
depth peel is performed next; (3) if a phenol peel is to be used in 
certain cosmetic units, this is then performed; (4) the skin is 
cleansed to remove all residual acids; and (5) the laser resurfacing 
of certain areas can then be performed. Any skin resurfacing over 
undermined skin should only be to the level of the papillary dermis. 


Chemical peels and laser can also be combined for effectiveness 
(Fes 1420; T427): 
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CHEMICAL PEEL 


Postoperative Care 


Ifa Blue Peel is performed, the blue dye is removed with a cleanser 
that comes in the kit or baby shampoo (Fig. e 14.2). Much, but not 
all of the blue dye can be removed and the remainder will fade 
with the peeling. 


Light Peels 


Typically for lighter peels, such as glycolic acid, salicylic acid, and 
Jessner peels, patients do not require a special homecare regimen. 
Patients will be pink for the first few days, followed by light flaking 
or peeling for 3—4 days. Patients should wash gently and apply a 
bland emollient twice a day, as well as a daily sunscreen. Rarely, 
patients may develop some crusting, which may be a sign of bacte- 
rial infection. This is easily treated with an over-the-counter topical 
antibiotic ointment three times a day until the crusting resolves. 
During the healing process, patients should avoid sun exposure. 


Medium-Depth Peels 


Medium-depth peels usually take 6-8 days to heal fully. Facial 
edema begins shortly after the procedure and peaks at 24—48 h. 
Areas that have been treated with phenol or laser resurfacing will 


have a fair amount of proteinaceous exudate that may look yel- 
lowish in appearance. There are variations among physicians in 
terms of postoperative regimens. The author has modified and 
simplified the postoperative care for patients based on 15 years’ 
experience. 

The most significant change has been the addition of mupirocin 
ointment to the nostrils three times a day starting | week prior to 
resurfacing and continuing until the skin has fully healed. Patients 
should cleanse their skin twice a day using a gentle cleanser and 
avoiding the use of a washcloth. At midday and late afternoon, 
patients perform an astringent wash using gauze soaked in Dome- 
boro’s solution (Moberg Pharma, Cedar Knolls, NJ) for about 
I0 min. After each skin wash or soak, patients apply an inert 
emollient onto the skin such as Vaniply ointment (Pharmaceutical 
Specialties, Rochester, MN) or Aquaphor ointment (Beiersdorf, 
Hamburg, Germany) (Fig. 14.28 and see Fig. el 3.4). 

Patients will notice a progressive darkening and tightening of 
their skin into a mask-like appearance. There should be no associ- 
ated pain. In fact, pain is usually a hallmark of infection or an area 
that has been traumatized. This must be addressed promptly. After 
4—5 days, the skin will proceed to come off in thick sheets, like a 
snake shedding its skin (Fig. 14.29). Papillary dermis peels should 
heal in 7 days, while peels reaching the superficial reticular dermis 





Fig. 14.29 Patients shown at various stages during active peeling, which generally occurs by 5 days and is complete by 7—8 days. 
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Fig. e!4.2 Cleanser supplied with the Blue Peel kit or baby shampoo 
can be used to wipe off excess blue dye at the end of the case, 
although it does no harm to leave it on. 
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Chemical peel 


will take 10 days to heal. Any healing time that is faster or more 
prolonged is a sign that the peel was either too superficial or too 
deep, respectively. Compared with aggressive CO), laser skin 
resurfacing, chemical peeling is generally much easier for the 
patient, surgeon, and staff (Figs. 14.30, 14.31). 

Patients should be encouraged to resume their skin-conditioning 
program upon reepithelialization of the skin. Absolute avoidance 
of sun exposure Is recommended for the first 4-6 weeks postop- 
eratively. Skin firming can become apparent in as little as a few 
weeks and continue for up to 3 months afterwards. Figs. |4.52— 
14.39 and Figs. e14.3 and e!4.4 show before and after images of 
chemical peel patients. 


Complications of Skin 
Resurfacing 


Complications are a dreaded component of any surgical procedure 
but in the case of skin resurfacing, complications can be especially 
disfiguring if not diagnosed and managed quickly. 





Fig. 14.30 (A) A patient 7 days after traditional, full coverage, fully 
ablative CO, laser skin resurfacing and (B) a patient 7 days after 
medium-depth TCA peel. 





Fig. 14.31 A patient 7 days after medium-depth chemical peel. 





Fig. 14.32 A patient before and 4 weeks after 
medium-depth chemical peel and fat transfer. 
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Fig. 


e14.3 


A melasma patient (A-C) before and (D-F) after medium-depth TCA peel. 
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Fig. e14.4 The same patient as shown in Fig. e!4.3 with UV photography noting the improvement of her melasma. 
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CHEMICAL PEEL 





Fig. 14.33 A patient 4 weeks after medium-depth chemical peel to improve freckling (ephelides). Although very effective, the freckling usually 


returns over time. 





Fig. 14.34 This patient presented with melasma and is shown 6 weeks after medium-depth Blue Peel. Beginning skincare with Retin-A and 
hydroquinone 4% as soon as possible and maintaining it, is very important when treating pigment disorders. 


Intrapeel complications include inhomogeneous application of 
acid (Fig. 14.40) and inadvertent dripping of acid on unintended 
treatment areas (Fig. 14.41). Prolonged erythema (over 3 months), 
hypertrophic scarring, or pigmentary change is related to the depth 
of the wound and not specific to the type of resurfacing modality 
used. Other complications such as infection or contact dermatitis 
are a result of the Impaired skin barrier that accompanies the 
resurfacing procedure. 
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Infections 


Adherence to postoperative homecare instructions will greatly 
reduce the risk of infection. With proper patient monitoring and 
proper patient instruction, there should almost never be a need 
for prophylactic antibiotics. In fact, the use of prophylactic antibiot- 
ics can alter the flora and favor the development of infection with 
less commonly seen bacteria such as Pseudomonas aeruginosa and 
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Fig. 14.36 The same patient as shown in Fig. 14.55, with UV photography (before and after) illustrating the significant improvement. 


Fig. 14.37 A patient before medium-depth TCA peel treatment. 
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Fig. 14.40 A patient with an uneven application of TCA and if not corrected will have uneven skin tone, color, and texture 
minutes between coats of acid is important before reapplying additional coats. 
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. Waiting several 





Fig. 14.41 Dripping of acid on unintended treatment areas can 
produce treatment discrepancies, burns, or in some cases scars. The 
staff should always stand guard for drips or spills. 


other Gram-negative organisms. The most common causes of 
infection are bacterial (Staphylococcus aureus, community-acquired 
methicillin-resistant Staphylococcus aureus [MRSA]) followed by 
viral (herpes simplex virus, varicella zoster virus) and less so by 
yeast (Candida). A potassium hydroxide (KOH) slide prep can be 
performed in the office to confirm a yeast infection if one is sus- 
pected. If a patient is on a systemic antibiotic and develops an 
infection, consider Pseudomonas aeruginosa and other Gram- 
negative organisms as the most common etiology. Any time an 
infection is suspected, cultures should be sent and appropriate 
systemic therapy should be directed at the most likely etiology 
while results are pending. 

The use of herpes prophylaxis has greatly decreased the inci- 
dence of viral infection and should be used on every resurfacing 
patient. However, even with antiviral therapy, some patients can 
experience a breakthrough on suppressive doses. Furthermore, 
there is growing concern that some of the viral infections we see 
may be varicella zoster virus and not always herpes simplex virus. 
If a viral infection is suspected, a direct fluorescent antibody test 
(DFA) can quickly confirm a herpes or zoster infection. While 
waiting for the results, the antiviral medication dose should be 
increased to the dosing used to treat a severe outbreak of varicella 
zoster (i.e., valacyclovir | g, three times a day for 10 days) until 
results are finalized. 


Contact or Irritant Dermatitis 


Allergic contact dermatitis to skincare products can be challenging 
to diagnose. Usually patients will go from being asymptomatic to 
developing itching and burning, accompanied by increased facial 
redness (Fig. 14.42). In fact, areas that were healing nicely may 
show signs of a setback in the healing process. Stop products 
containing propylene glycol or lanolins and rule out an early dis- 
seminated viral infection or Candida yeast infection. Switch the 





Fig. 14.42 A patient 6 days after medium-depth TCA peel. This 
patient complained of itching and burning and was treated with a topical 
steroid after cultures were performed. 





Fig. 14.43 A patient 30 days after medium-depth chemical peel with 
significant post-inflammatory hyperpigmentation. 


patient's skincare regimen, so that they cleanse only with water 
followed by the application of only white petrolatum to the skin. 
Rarely, a topical mid-potency steroid ointment is needed as long 
as it does not contain propylene glycol. Since topical steroids have 
the potential to slow down wound healing, these should be used 


sparingly. 


Dyschromia 


Any procedure that reaches the reticular dermis can result in 
permanent hypopigmentation (Figs. 14.43, 14.44). This can occur 
in any skin type but will be more apparent in darker-skinned 
patients as compared with lighter-skinned patients. Therefore 
patients should be warned of this possibility if deeper resurfacing 
is planned. This must be differentiated from the pseudo- 
hypopigmentation that is seen in photodamaged skin. Pseudo- 
hypopigmentation is when the resurfaced skin looks lighter than 
the adjacent, unresurfaced skin. This occurs because the sun 
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Fig. 14.44 A patient 5 weeks after medium-depth chemical peel to the lower lids, with severe post-inflammatory hyperpigmentation (PIH). This 
resolved over 3 weeks with Retin-A and 4% hydroquinone and sunscreen. Note the PIH of her upper blepharoplasty incisions, indicating the 


patient's susceptibility to hyperpigmentation. 





Fig. 14.45 A patient (A) | week and (B) | month post-lower lid peel 
with two coats of 20% TCA and hypopigmentation of the area. 


damage has been removed, and not because the skin is actually 
lighter. 

A more significant pigmentary issue is post-inflammatory hyper- 
pigmentation (PIH) (Figs. 14.43, 14.44). While PIH is transient, it 
can last 3—6 months and overshadow the results of resurfacing. To 
try to mitigate this, patients should resume their skincare program 
immediately upon healing. If PIH does occur despite restarting 
the products, patients can be treated with biweekly salicylic 
acid peels. 

Hypopigmentation as described, Is usually relative to the treated 
and not treated areas and usually resolves (Figs. 14.45, 14.46), 
although overtreatment can cause permanent hypopigmentation. 
Although usually temporary, the situation can be very disconcerting 
to patients. 
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Fig. 14.46 The same patient as shown in Fig. 14.45 at (A) 2 and (B) 8 
months, with nearly normal return of pigmentation. 


Inflammatory Conditions 


Inflammatory conditions such as acne and rosacea can flare up 
during the postoperative period. If the flare is more than mild, 
patients should be treated with systemic antiinflammatory antibiot- 
ics such as tetracycline or doxycycline to try to quiet things down 
before any scarring occurs. Rarely, a more aggressive systemic 
agent, such as isotretinoin, is required to control a significant 
flare-up. 


Prolonged Erythema and Scarring 


Prolonged erythema following skin resurfacing is usually more 
common with lasers and phenol peels than other medium-depth 
peels. It can last up to 6—8 weeks. However, areas that are very 
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Fig. 14.47 A patient | week after TCA peel to the neck. This type of 
healing may portend cicatricial changes and is treated with a potent 
steroid and close observation. 


red or “angry” looking, warrant close observation as they may 
portend an impending scar (Fig. 14.47). This is more likely to occur 
at areas that have been resurfaced to the reticular dermis or areas 
of impaired wound healing following an infection or trauma. These 
areas can be treated 2 days out of each week for several weeks 
with a mid- to ultrapotent topical steroid (triamcinolone acetonide 
or clobetasol). Additionally, the use of medium-level (non-purpuric 
settings) of pulsed-dye laser (PDL) can also help mitigate scar 
formation. PDL treatments can be performed weekly, biweekly, or 
monthly until the erythema resolves. The frequency depends on 
the severity of the erythema. 

Scarring or textural change remains the most dreaded complica- 
tion of skin resurfacing. Scars can be atrophic, hypertrophic, or 
keloidal (Fig. 14.48). Usually, these are heralded by areas of delayed 
wound healing. It is crucial to detect this early on and intervene 
promptly before the scar organizes and matures. If the skin has 
already begun to thicken or becomes fibrotic, it should be treated 
with an ultrapotent topical steroid twice a day for 3—4 weeks. If a 
steroid ointment is used, patients should be instructed only to apply 
to the areas of concern and with the frequency prescribed, other- 
wise there is a risk of atrophy, telangiectasias, and skin fragility. Early 
intervention with regular PDL treatments can also greatly improve 
skin texture, erythema, and sometimes, halt the progression of 
scarring. 

If a scar forms despite the above therapies, intralesional steroid 
injections and manual massage should be started. Only the thickest 





Fig. 14.48 A patient with hypertrophic perioral scarring from chemical 
peel solution spilling onto perioral skin that was dermabraded prior to 
the chemical peel procedure. Early identification and aggressive 
treatment can improve or eliminate the scar, although some scarring can 
be permanent. 


areas of the scar should be injected with triamcinolone acetonide 
l-10 mg/mL at 2—4 week intervals. The concentration and volume 
injected should be adjusted, based on scar thickness. A combina- 
tion of triamcinolone acetonide and 5-fluorouracil can be used as 
well, since the 5-fluorouracil is an anti-metabolic agent that also 
slows down scar fibrosis. This combination allows a lower concen- 
tration of steroid to be used. 


Conclusion 


Chemical peels continue to play an important role in skin rejuvena- 
tion by allowing patients of all skin types to be treated and allowing 
for the treatment to be tailored to different depths on various areas 
on the face. Laser technology has continued to evolve with devices 
coming in and out of favor quickly. However, peels have withstood 
the test of time. In fact, many physicians that regularly perform 
chemical peels find them indispensable and would trade their lasers 
in before giving up their peels. As with any procedure, optimizing 
results depends on proper procedure (or procedures) selection, 
proper patient evaluation, and the institution of appropriate skincare 
regimens. 


Video 


TCA peel 
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Management of Cervicofacial Fat 


Joe Niamtu, III 


Fat is one of the essential components of youth and cervicofacial 
rejuvenation. The “grape to raisin’ analogy used many times in this 
text is a metaphor for deflational volume loss in aging and the 
restoration thereof in rejuvenation (Fig. 15.1). 

As we know, the youthful face has plentiful midfacial fat volume 
and tapers to a youthful jaw and neck profile, whereas the aging 
face becomes deflated, allowing fat deposits to accumulate on the 
jawline and neck. This deflational shift, coupled with other hard 
and soft tissue changes is, in short, what produces aging changes. 

Numerous intrinsic and extrinsic factors influence the hard and 
soft tissue changes throughout life. The main goal of rejuvenation 
is to reestablish the tapered face of youth and the treatment varies 
depending on the age of the patient. Younger patients may benefit 
from simple volume inflation with facial fillers and implants, while 
older patients will require fat removal and sculpting as well as skin 
tightening. Injectable fillers, facial implants, and fat transfer have 
been detailed in previous chapters and this chapter deals with fat 
reduction and recontouring (sculpting) in the face and neck. Unlike 
the previous chapters on adding volume, | focus here on removing 
or reshaping volume. 

The malar fat pad supplies the majority of youthful midfacial 
volume and has been detailed elsewhere. The buccal fat pad (BFP), 
also called “Bichat’s fat pad” is a distinct and separate structure from 
the malar fat and also provides facial volume. Teleologically, the 
function of the buccal fat pad is not singularly defined. Theories 
include the buccal fat aiding in nursing and also forming a gliding 
plane to facilitate movement of the masticatory muscles, as well as 
to cushion and protect the muscles. 


Anatomy 


The buccal fat pad sits between the buccinator muscle and the 
masseter muscle and should never be confused with the malar fat 
pad. The buccal fat pad is an encapsulated adipose mass that spans 
the lateral face from the temporal region to the mandibular region 
and has three lobes and four extensions. The temporal extension 
envelopes the temporalis muscle on both sides, the body of the 
pad occupies the space under the zygoma, the pterygoid extension 
is In the region of the posterior maxilla, and the buccal extension 
sits inferiorly over the mandible (Figs. |5.2—|5.5). The parotid duct 
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pierces the buccal fat pad on its intraoral entry. The buccal fat pad 
can herniate with aging and can be approached intraorally or 
through the facelift incision during rhytidectomy. 


Diagnosis 

Buccal fat reduction is a procedure that can assist in reducing facial 
fat in selected patients. The procedure can assist to trim and taper 
the cheek area but is not a procedure that will make a fat face 
skinny. This is an important point, as there are many young patients 
that seek this procedure with the intent to slim their entire face. 
Buccal fat reduction (BFR) is more of a precision procedure used 
to sculpt the cheek area in selected patients. It is requisite for the 
surgeon and patient to understand the point of change with BFR. 
The surgical result is related to the size and volume of the BFP 
The area of reduction is in the mid to lower cheek (Figs. 
|5.6—15.8). 

The importance of what this procedure will do and what areas 
will be affected is paramount in patient communication, as many 
patients have inflated ideas of what this procedure does. Patients 
that cannot understand that this procedure Is conservative are not 
operative candidates. This is one of those procedures where | 
always under-promise the result. Sometimes the results are very 
noticeable and sometimes they are very subtle and that is influ- 
enced by the amount of buccal fat the specific patient possesses. 

Contrary to the belief of many patients, the entire BFP is never 
removed. It Is generally the buccal extension and body that is 
reduced and sometimes a portion of the pterygoid extension. The 
goal with this procedure Is reduction and not ablation. This adipose 
mass is Important in providing youthful facial volume and overzeal- 
ous excision will skeletonize the patient. BFR is a popular request 
from online patients seeking consultation and another popular 
request is for BFP revision surgery to help to fill in cheeks that have 
been overtreated. This should be a conservative procedure. BFP 
reduction Is a trendy topic with online cosmetic bulletin boards and 
groups. Many young patients, normally not in the cosmetic surgery 
spectrum, request this procedure. Although some of them are 
candidates, many of them do not need any cosmetic surgery and 
the surgeon needs to watch for signs of body dysmorphic 
tendencies. 
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Fig. 15.2 The buccal fat pad sits between the buccinator and masseter 


muscles. The parotid duct pierces the fat pad and the facial nerve 


Fig. 15.1 Young undamaged faces and necks are replete with “good” 
fat in the right places. Aging as well as lifestyle choices contribute to the 
loss of “good” fat in the right places and an accumulation of “bad” fat in 
the wrong places. Skin aging and sagging, as well as lifestyle choices, 
accelerates the process. 
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branches are in proximity. SMAS, superficial muscular aponeurotic 
system. 
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Fig. 15.3 The buccal fat pad as it sits between soft tissue layers. SMAS, superficial muscular aponeurotic system. 
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Fig. 15.4 The buccal fat pad in relation to bony anatomy. The dotted 
line represents a portion of the mandibular ramus cut away to show the 
underlying fat pad. 








Fi 


g. 15.5 A herniated fat pad through a rhytidectomy approach. 








Fig. 15.6 Extracted buccal fat pad and the surgical specimen overlying its approximate location. This is the region typically reduced with buccal fat 


reduction. 


Surgical Procedure 


BFR can easily be performed with local anesthesia or intravenous 
(IV) sedation. The first step is to infiltrate the proposed Incision site 
with local anesthesia. Approximately 2 mL of 2% lidocaine with 
| : 100,000 epinephrine is infiltrated just under the parotid duct 
(Stenson’s duct) into the mucosa. The duct is located opposite the 
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first molar region on the cheek mucosa. On some patients, it is 
very easy to see and on others, the orifice is more hidden. Several 
more milliliters are infiltrated into the buccinator muscle and into 
the generalized region of the region to be reduced. Some surgeons 
make the mucosal incision above and below the parotid duct and 
use both. | personally use an infraductal incision, which has worked 


Seeecene 





Fig. 15.8 (A) The typical area of fat reduction with buccal fat reduction (BFR). (B) An indentation from traction on the buccal fat pad during a 


reduction procedure also illustrates the area that will be affected by BFR. 


well. Regardless of the incision position, the surgeon must always 
protect the parotid duct and orifice from inadvertent injury. 

In general, the BFP Is easily located and reduced but in some 
patients, location can be difficult. My first approach is always 
through an in incision inferior to the parotid duct. If the fat cannot 
be located through this incision, my secondary mucosal approach 
Is more superior and lateral to the last molars in the sulcus. 

The incision is made with a radiowave microneedle just through 
the mucosa, several millimeters under the parotid duct (Fig. 15.9). 
This area is very vascular and a coagulative incision modality is 
preferred. After the incision is made through the mucosa, a long, 
thin tonsil clamp is used to bluntly puncture through the buccinator 
muscle. This is a perfect instrument for atraumatic entry through 
the muscle and the delicate curved tips are efficient to spread and 
grasp the fat pad. After the hemostat punctures the buccinator, the 
tips are spread within the buccal space and the fat will frequently 
billow out of the incision (Fig. |5.10). Placing finger pressure on 
the cheek skin and manipulating the fat pat to the incision is helpful 


to capture the fat if tt does not present. If the fat does not present 
itself, the hemostat is repositioned supero-laterally and spreading 
is continued. The tips can be lightly approximated to capture the 
fat pat and pull it through the incision. If the fat pad mass is still not 
located, a 3-mm suction tip can be inserted and will frequently 
engage the fat pad. If the surgeon cannot locate the fat pad through 
the parotid duct incision, a more superior incision is made in the 
sulcus lateral to the most posterior maxillary molar and the hemo- 
stat Is introduced and guided postero-medially (Fig. 15.11). 

The buccal fat is encapsulated and once the capsule is incised, 
it frees the fat lobules, which enables more fat to be delivered (Figs. 
15.12, 15.13). Once the fat is delivered into the oral cavity, it is 
reduced with bipolar forceps, radiowave, or electrosurgical 
microneedle (Fig. 15.14). It is important to use a coagulative 
modality, as vessels penetrate the fat pad in the same manner as 
blepharoplasty. 

As stated, judicious dissection and grasping needs to be per- 
formed due to related anatomic structures, including the parotid 
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Fig. 15.10 (A) After the mucosal incision is made, a long, thin tonsil clamp is inserted and bluntly pierces the buccinator. (B) The tips are spread in 
the buccal space and the buccal fat pad is engaged and delivered into the mouth. 


duct and large vessels that can traverse the cheek (Figs. 15.15, 
15.16). Minor punctures or lacerations can be treated with simple 
suture closure. In the case of severe laceration or transection of 
the parotid duct, cannulating the parotid duct orifice with an IV 
cannula assists in stabilizing the sutured repair, maintaining patency 
of the duct. The cannula is sutured to the cheek mucosa and left 
in place for several days. 

Performing BFR is very similar to blepharoplasty in that 
over-resection can produce a skeletonized appearance. Facial 
fat is a friend and not an enemy and reduction should be 
judicious. 
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After sufficient fat is removed the surgical site is checked for 
hemostasis. The buccinator muscle at the incision site is a frequent 
source of bleeding and can contribute to hematoma. If active 
bleeding is encountered deeper in the wound, cauterization must 
be carefully addressed, as facial nerve branches can be in the 
proximity as they traverse the masseter muscle. Packing the wound 
with gauze can also assist in hemostasis. 

Post-surgically, gauze packs are placed between the cheeks and 
a compressive dressing is placed for 24 h. This dual layer compres- 
sion assists in eliminating dead space and may assist in control of 
bleeding and swelling (Fig. | 5.17). 





Fig. 15.11 (A) An extirpated buccal fat pad (BFP) using an incision inferior to the parotid duct. (B) The BFP in place with a sulcular incision (for 
cheek implant) near the posterior molars. 








Fig. 15.13 The amount of fat typically removed when performing buccal fat reduction. 
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Fig. 15.14 (A) Bipolar forceps are effective for excision with hemostasis. (B) Alternatively, incising the fat pad with coagulation can be performed 


with a radiowave or electrosurgical microneedle. 
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Fig. 15.15 Large veins were encountered bilaterally during buccal fat reduction on this patient. 


Figs. |5.18—15.23 show before and after cases of BFR. Although 
plentiful fat can be removed bilaterally, the clinical result is subtle 
and sometimes it is difficult to see a big difference in before and 
after images. Most frequently, the patient can appreciate a change 
regardless of pictures and is happy. Patients must be informed 
preoperatively that the changes with average BFR are small to 
moderate. Patients with inflated presurgical expectations are not 
good candidates. 


Cervicofacial Liposuction 


The subcutaneous planes in the face and neck have a distinct layer 
of fat in young and fit individuals. Deeper fat deposits such as the 
buccal fat pads and the subplatysmal submental fat also contribute 
to youthful facial volume (Fig. 15.24). With aging and weight gain, 
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patients can accrue large amounts of subcutaneous and deep fat 
(Fig. 15.25). 

Liposuction is an effective procedure and one of the most 
commonly requested cosmetic surgeries. Although it can be very 
effective in the face and neck, it is not a treatment for obesity. 
Liposuction is more indicated for sculpting of specific areas such as 
the neck, Jowls, and Jawline. It is important that patients understand 
the limitations of isolated cervicofacial liposuction and all of my 
consents detail not only the expected results, but also “what the 
procedure will not do.” 


Anatomy of Liposuction 


Lobules of fat are separated by fibrous septae, which contain 
neurovascular structures and lymphatics. The individual fat cells 


contain triglyceride and in weight gain, the fat cell increases in size. 
Weight loss from diet and exercise can decrease the quality of the 
fat cells (decrease in intracellular fat) but not the quantity (number 
of fat cells). Liposuction removes the actual fat cells and these cells 
will no longer contribute to fat increase, so in this context the 
results are permanent. When the fat cells are removed with the 
cannula, the septae remain intact giving the region a “Swiss cheese” 
appearance (Fig. 15.26). 

Skin tightening can occur with tumescent liposuction by unknown 
means, although it is believed to relate to post-traumatic fibrosis 
and collagen ratcheting and/or shrinkage. Younger patients have a 
better skin tightening response to liposuction than older patients. 
It is important for patients to understand that removing fat can lead 





Fig. 15.16 A lacerated parotid duct is shown intraoperatively. The 
laceration was repaired with 5-0 gut suture and the patient progressed 
without problems. 


to skin excess. Many patients present with submental fat and cervi- 
cal skin excess and request liposuction. By removing the fat in this 
region, a volume reduction occurs which can create more skin 
excess. While submental liposuction may be very effective in a 
younger patient with increased fat and minimal skin excess, it could 
be problematic in an older patient with excess skin. In these cases, 
facelift surgery is necessary to address the skin. 





Fig. 15.17 Postoperative dressings include gauze packs between the 
cheeks (which are removed several hours later) and a compressive facial 
dressing for 24 h. 





Fig. 15.18 This patient shows reduced cheek fullness and tapering of her face after bilateral buccal fat reduction. 


763 


[5 


oc 
LU 
= 
as 
< 
ae 
©) 





Management of cervicofacial fat 


Fig. 15.19 The same patient as shown in Fig. 15.18; 
right view. Note the increased cheek depression after 
buccal fat reduction. 
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Fig. 15.20 The same patient as shown in Fig. 15.18; 
left view. Note the increased cheek depression after 
buccal fat reduction. 
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Fig. 15.21 This patient underwent bilateral buccal fat 
reduction and shows a more tapered face from the 
cheek reduction. 








Fig. 15.22 (A) Pre- and (B) post-facelift. Although the patient had good neck improvement, her jowl region was under-corrected. (C) The patient 
underwent revision facelift and herniated buccal fat pads were removed and the skin was redraped for a better result. 





Fig. 15.23 (A) The intraoperative view of the patient shown in Fig. 15.22. The herniated buccal fat pads were reduced. (B) The specimen 
overlying its original location. 
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Fig. 15.24 (A) The typical area of subcutaneous submental fat deposition. (B) The relative position of the subplatysmal fat deposit. (Image courtesy 
of Kythera Inc.) 
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Fig. 15.25 (A) A special effects “fat suit” that actors wear to simulate 
fat deposition. (B) The amount of fat that can accumulate in the 
cervicofacial region. 





Fig. 15.26 “Open” liposuction during facelift surgery. The fat cells are 
removed and the fibrous septae remain intact. 
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Fig. 15.27 A 500-mL volume of tumescent anesthesia is mixed by 
using 500 mL of normal saline with half a gram of lidocaine (50 mL of 
|% lidocaine) and half a gram of epinephrine (0.5 mg or half an ampule 
of epinephrine |: 1000). This volume is usually adequate for facial 
liposuction and prevents wasting an entire liter of traditionally mixed 
tumescent anesthesia. 


Tumescent Anesthesia 


Tumescent liposuction was a true paradigm shift in cosmetic surgery 
and enabled safe and predictable fat sculpting with local anesthesia. 
The basic functions of tumescent anesthesia are hydrodissection of 
tissue planes, allowing for more accurate treatment, hemostasis 
from the epinephrine and local anesthesia from the lidocaine. Body 
liposuction patients may receive up to 6 L of tumescent solution 
and there are much more significant fluid balance considerations 
than in the face and neck, where much smaller volumes are used. 
Typical Klein’s solution consists of | L of saline or lactated Ringer’s 
solution with | g of lidocaine and | mg of epinephrine | : 1000. 
Since an entire liter of solution is usually not necessary for facial 
procedures, the components can be halved for a 500 mL volume 
(Fig. 13-27): 

The areas of intended liposuction are marked with the patient 
in the upright position before surgery or administration of tumes- 
cent anesthesia. Commonly treated areas are the submental 
regions, Jowls, jawline, and lateral neck. 

After the patient is prepped, tumescent anesthesia is infiltrated. 
| prefer a Klein pump with a 22-gauge spinal needle (Fig. e! 5.1). 
Alternatively, a dedicated blunt infiltration cannula may be used. 
Hypodermic syringes can be used in place of a peristaltic pump. 
The tumescent solution is injected in the subcutaneous plane. 

Approximately 100 mL of tumescent solution is infiltrated into 
the submental region, about 50 mL on each submandibular region 
and about 30 mL over each jowl (Figs. 15.28, 15.29). The tumes- 
cent solution is injected and the patient is prepped and draped, 
which gives the tumescent time to percolate through the tissue 
planes in a process known as detumescence. When the surround- 
ing skin is blanched, the patient is ready for the procedure 
(Fig: Fad): 
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Fig. e15.1_ A Klein peristaltic pump with a 22-gauge spinal needle is an 
efficient means of infiltrating tumescent solution. 
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Fig. 15.29 Although this diagram represents a 500 mL tumescent infiltration pattern for facelift surgery, the sites and volumes are similar for 
isolated cervicofacial liposuction. 





Fig. 15.30 Iwo patients approximately |5 min after tumescent anesthesia infiltration. The skin is blanched in the tumesced regions signaling 
anesthetic effectiveness. 
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Fig. 15.31 (A) A commercial liposuction aspirator used for large-volume liposuction. (B) Standard wall suction is all that is generally necessary for 


cervicofacial liposuction. 
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Fig. 15.32 Popular liposuction cannulas for face and neck treatment 
vary at |-6 mm. 


Liposuction Instrumentation 


As opposed to body liposuction, the relatively small volumes of fat 
removed during cervicofacial liposuction only require basic instru- 
mentation. While a dedicated liposuction aspirator is generally used 
for body lipo, standard wall suction will suffice for face and neck 
lipo as the fat accumulations are much less (Fig. 15.31). 

Liposuction cannulas (cannulae) are available in a vast array of 
sizes, shapes, and configurations. In large-volume body liposuction, 
the selection is more varied but in the face and neck, instrumenta- 
tion is simpler (Fig. 15.32). If liposuction is performed in a “closed” 
manner, i.e. from a puncture, then the entire region is under nega- 
tive pressure and more efficient. This means that small cannulas of 
|—2 mm can be used to sculpt isolated regions of fat and 2- to 
4-mm cannulas can be used for larger collections. When “open” 
liposuction is performed, this is generally through a larger incision 
or flap under direct vision. This means that the area to be treated 
is not under negative pressure and that the fat removal is directly 
visualized (Fig. | 5.33). Larger cannulas can be used in these situa- 
tions if large fat deposits exist. | frequently use a 6-mm cannula for 
open submental liposuction with generous fat deposition. 
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The basis of the liposuction procedure is to place the correct 
cannula in the correct tissue plane to reduce the correct fat deposit 
(Fig. 15.34). This basically means that most facial liposuction is 
performed in the subcutaneous plane and the hydrodissection 
from the tumescent injection helps define this plane. Small deposits 
warrant smaller cannulas and vice versa. It is always important to 
keep the orifice of the liposuction cannula facing away from the 
dermal surface. Failure to do so can create contour irregularities 
and grooves from dermal damage. It is also important for the 
operator to keep in mind relevant anatomy as facial nerve branches 
and vessels can be injured with liposuction. 

The suction hose is pinched (or aspirator turned off) during 
entry into the puncture site, so as not to damage the skin. Once 
the cannula Is inserted into the puncture site in the subcutaneous 
plane, the suction Is activated and the cannula is kept in continual 
motion. A rapid, reciprocal, to-and-fro motion is performed while 
observing how much fat is exiting the suction tubing and the clinical 
improvement of the treated site. This is best thought of as a 
sweeping motion, similar to sweeping a carpet with an electric 
vacuum. The operator should cover a single area with multiple 
strokes trying not to repetitively overlap the same area. Several 
strokes over the same area are acceptable but the goal remains a 
homogenous sculpting treatment over the entire region. With 
small fat deposition, a single series of strokes may be all that is 
required, whereas large depositions may require several “passes” 
of strokes. This means that the area is treated in full with one series 
of strokes and additional series are made over the same areas. 
Some surgeons advocate right angle intersections of the cannula 
to create a cross-hatch pattern for liposuction. This may allow 
better removal and contour but is probably more relevant in 
large-volume body liposuction than in the face. Liposuction is best 
thought of and referred to as liposculpture because it is important 
to gently sculpt and reshape the treated regions, as opposed to 
simply emptying them. In areas of deeper fat, the bottom layers 
can be treated first and treatment proceeds superficially. 

It is important (especially for novice surgeons) to be able to 
Judge the endpoint of treatment. Part of this judgment is a learned 
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Fig. 15.33 (A) Closed liposuction is performed through a small puncture. (B) Open liposuction is performed through an incision or elevated flap 


under direct vision in facelift surgery. 





Fig. 15.34 Typical areas of fat deposition that respond to liposculpture. 
Liposuction above the mandibular border should be performed only by 
experienced surgeons. 


tactile experience. Pinching the skin and fat between the finger and 
thumb before, during, and after the cannula strokes can help judge 
the amount of fat present and remaining (Fig. 15.35). This also 
allows the surgeon to make sure that the skin thickness is homog- 
enous over the entire treatment region. It also helps to guide the 
fat to the cannula tip and allows the surgeon to feel the fat going 
up through the cannula. Careful observation of the suction tubing 
is also important. If generous yellow fat is coming through the 
tubing, the target and removal is effective. When the fat stops 
coming out or when blood-tinged fat is seen (or blood without 
fat), then the endpoint is present or near. 


Submental Liposuction 


The submental and anterior cervical regions are the most common 
areas of the face for liposuction treatment. Many patients have 





Fig. 15.35 Pinching the skin over the cannula during liposuction assists 
in determining the endpoint of fat removal and makes suctioning more 
efficient by moving fat towards the cannula tip. 


generous fat in this region and the results can be striking in selected 
patients. The most important patient screening factor is the age of 
the patient and amount of skin laxity present. Younger patients with 
isolated fat deposits and no excess skin are optimal candidates. 
Although liposuction can produce skin tightening, the larger the 
amount of skin excess and the older the patient, the less dramatic 
the result will be. Fig. 15.36 shows optimum anatomy for success- 
ful submental liposuction and Fig. 15.37 shows poor candidates for 
submental treatment. Also relevant to the final result are patients 
with large subplatysmal fat deposits. Although some surgeons 
advocate deep liposuction of this area, it is less effective in my 
experience. Open submentoplasty is much more dramatic. 
Submental liposuction is generally performed between the 
sternocleidomastoid muscles from the mandibular border to the 
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Fig. 15.37 Older patients with submental fat and excess neck skin are poor candidates for submental liposuction. 


thyroid cartilage region (Fig. 15.38). The intended region of treat- 
ment must be marked in the upright position prior to surgery and 
tumescent infiltration. When performing liposculpture on the 
submental area, the cannula is navigated as previously described 
with rapid reciprocal motions across the regions of fat deposition 
(Fig. 15.39). Using the palm of the nonsurgical hand to stretch the 
tissues in the cephlad facilitates the procedure. A forked skin retrac- 
tor at the submental incision can also be used to assist in pulling 
the skin in the opposite direction of the cannula motion (Fig. 
15.40). Feathering the treatment by treating heavier fat more 
aggressively and tapering the removal as the depositions thin out 
towards the periphery provide a homogenous treatment. This is, 
of course, different for each patient but as a rule, the larger deposits 
are in the midline between the mandibular border and the thyroid 
cartilage region (Fig. 15.41). 

Liposculpture along the mandibular border is important to 
define this region (Fig. 15.42). Fat is never (or rarely) removed 
above the mandibular border. Having a fullness at and above the 


770 


mandibular border with a sculpted inferior mandibular region 
produces a more youthful appearance. 

Surgeons must always remember that fat is our friend and 
overtreatment can lead to severe aesthetic problems that are very 
difficult to improve. Normal skin is pliable with a layer of subcuta- 
neous fat. If excessive fat is removed, the dermis can adhere to 
the underlying platysma and other tissues, creating hollowness, 
webbing, and banding (Fig. | 5.43). 


Jowl Liposuction 


Along with excess neck skin, jowl formation is one of the most 
disdained aging changes that begin to manifest in the late fourth 
decade. Jowling results from both skin and deep tissue ptosis but 
also from fat accumulation. Careful attention must be paid to 
jowling during facelift surgery. If a perfect facelift is performed but 
excess jowling not addressed, the result can be a tight neck and 
face with big lumps on each jawline. 





Fig. 15.38 Submental liposuction is generally performed from the mandibular 
border (blue) to the thyroid cartilage region between the sternocleidomastoid 
muscles (red). The yellow region indicates the regions of usual fat deposition. 
Heavier patients may require a larger treatment area. 


[5 


ac 
Lu 
|— 
ae 
< 
alle 
2 





Management of cervicofacial fat 





Fig. 15.39 (A) Submental liposculpture is performed with rapid, reciprocal cannula movement across the region of intended treatment. (B) The 
inferior border of the mandible is also treated from this approach to improve definition. 


Fig. 15.40 Keeping the skin on stretch when performing liposculpture through a 
submentoplasty incision facilitates the procedure. Note the retractor in the yellow 
circle stretching the skin. Using the palm of the non-operating hand to stretch the 
skin caudally also facilitates the procedure. 
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Fig. 15.41 Fat removal from this region varies from 5—20 mL in the average patient. 


MANAGEMENT OF CERVICOFACIAL FAT 





Fig. 15.42 Liposculpture is performed under the mandibular border for definition. Fat above the mandibular border is rarely treated, as this assists 
in the definition of the mandible. 





Fig. 15.43 The patients were treated by other surgeons with excessive fat removal. Hollowness and banding occur from dermal adhesion to 
deeper tissues, creating a very problematic situation that is difficult to repair. 
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The jowl region can harbor a surprising amount of fat and this 
is frequently underestimated by novice surgeons. It is important to 
keep in mind that the marginal mandibular nerve frequently under- 
lies the jowl region and caution must be used in this region 
(Fig, 154). 

Patients that require submental liposuction frequently require 
simultaneous jowl liposuction and some surgeons treat both areas 
from a submental puncture (Fig. 15.45). Although this can be 
effective, the previously described marginal mandibular nerve 
courses this region. Sometimes in an effort to reach the jowl from 
the submental region, the surgeon will lever the cannula over the 
mandible to gain access to the jowl. This levering can compress 
the soft tissues between the cannula and mandibular bone with 
force (Fig. 15.46). It is possible to injure the marginal mandibular 
nerve in the process and | believe it is safer to approach the jowl 
from an earlobe Incision and approach it without levering forces. 

To access the jowl from an earlobe incision, a stab incision is 
made at the junction of the lobe and cheek with a scalpel or awl. 





Fig. 15.44 The marginal mandibular nerve generally courses inferior to 
the mandibular border posterior to the antegonial notch (green arrow) 
but crosses the mandible anterior to the notch and travels along the 
mandibular border in the jowl region (dotted circle). 


Iris scissors are then used to expand the puncture into the subcu- 
taneous plane and the cannula is then advanced across the man- 
dibular border without suction until the jowl region is reached (Fig. 
15.47). At this point, the suction is activated and the jowl is reduced 
with reciprocal cannula movement. 

In older patients, the jowl extends both above and below the 
mandibular border and it is important to treat both regions for a 
natural rejuvenation (Fig. 15.48). Although copious amounts of fat 
can be removed from the jowls, overtreatment remains a possibil- 
ity and a conservative approach should always be used for natural 
rejuvenation (Fig. | 5.49). 

The neck and mandibular border and cheeks can be approached 
through an earlobe incision but expanded liposculpture in 
these areas should be reserved for experienced surgeons (Figs. 
kere Sey) 


Figs. 15.52-15.55 and Figs. e!5.2 and e[5.3 show before and 


after pictures of cervicofacial liposuction patients. 


Assisted Liposuction and 
Liposuction Alternatives 


The scope of this chapter prohibits a discussion of every available 
liposuction alternative, so only some of the most common are 
discussed here. 

For example, laser- and ultrasonic liposuction are popular 
options for reducing fat and, although they can be used in the face, 
the smaller fat deposits are easily treated with the conventionally 
described techniques. Laser- or ultrasonic-assisted liposuction Is 
popular in areas of the body that are more difficult to treat with 
conventional liposuction such as the knee region or male breasts. 
All of the assisted liposuction techniques can be used in any fat 
deposit. 


Power-Assisted Liposuction 


Technologic advances have been applied to liposuction in numer- 
ous ways and one of the simplest improvement is power-assisted 
liposuction (PAL). Compressed air or a motor automatically moves 
the cannula in a reciprocal motion at 3000 strokes/min to increase 





Fig. 15.45 Many patients that require submental liposuction also benefit from simultaneous jowl recontouring at the same procedure. 
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Fig. e15.2 This patient underwent cervicofacial liposuction with simultaneous chin implant. 











Fig. e15.3 This patient underwent cervicofacial liposuction with simultaneous chin implant. 
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Fig. 15.46 (A) Approaching the jowl from the submental region can possibly produce a crush injury from levering the cannula against the mandible 
(green arrow), and injuring the marginal mandibular nerve. (B) Approaching the jowl from an earlobe incision eliminates this potential problem and 
also allows recontouring of the jowl and mandibular border. Any mandibular border liposculpture should be done below the inferior border and 
not above it. 
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Fig. 15.47 An earlobe incision is made at the junction of the lobe and cheek and the cannula is advanced without suction until the jowl is reached. 
It Is Important not to use active suction while advancing to the jowl, or a groove can be created. 
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Fig. 15.49 Significant fat can be removed from the Jowls in some 
patients. Surgeons should always be vigilant about overtreatment and 
continually monitor the result during fat removal. 





Fig. 15.48 The jowl can extend above (yellow) and below (green) the 
mandibular border (white line). It is important to address the inferior fat 
below the mandibular border. 





an earlobe incision. 
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Fig. 15.51 Other areas of the face can be liposculpted from the earlobe incision. Experience is required to treat these areas and should be 
approached cautiously by novice surgeons. 





Fig. 15.52 This patient underwent cervicofacial liposuction with simultaneous chin implant with noticeable chin enhancement results. 
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Fig. 15.53 This patient underwent cervicofacial liposuction with simultaneous chin implant and her level of skin tightening after this procedure is 
excellent and above average. 
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Fig. 15.55 This patient underwent cervicofacial liposuction only. 
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efficiency and reduce operator fatigue (Fig. e! 5.4). Many surgeons 


experience shoulder, elbow, or wrist problems for the manual 
repetitive motion and PAL can greatly reduce this. This may be 
important when performing body liposuction that can last for hours 
but has less advantage in the head and neck, where liposuction 
takes only minutes. 


Laser-Assisted Liposuction 


Laser-assisted liposuction (LAL) works by inserting a laser cannula 
into the fat deposit and damaging the cells with laser light and heat. 
There is no suction source used as in conventional liposuction. 
Smartlipo (Cynasure.com) Is a triplex system using a cannula with 
three laser wavelengths (Figs. 15.56-15.58). The cannula is 
inserted into the target adipose tissue. The first wavelength is 
1064 nm, which is absorbed by blood vessels and produces vas- 
cular coagulation for decreased bleeding and bruising. The second 
wavelength is 1320 nm, which is absorbed by water and adipocytes 
and heats the adipose tissue. This also heats the collagen, which 
tightens the overlying skin. The third wavelength is 1440 nm, 
which is highly absorbed by fat tissue and destroys the adipocytes 
mechanically and thermally. The destroyed cellular liquid is then 
removed with a conventional liposuction cannula. Skin burns can 
occur from overheating and this technology requires advanced 
training. 


Ultrasonic-Assisted Liposuction 


Ultrasonic-assisted liposuction (UAL) can increase effectiveness of 
liposuction by disrupting the adipocytes with ultrasonic waves. The 
specialized cannula transfers electrical energy to a piezoelectric 
crystal producing sound waves >16,000 cycles per second (Fig. 
15.59). This disrupts the adipocytes by mechanical and thermal 
energy, which also heats the tissues resulting in skin tightening. UAL 
also produces less blood loss in large-volume cases. The cellular 
and liquefied fat are removed with a liposuction cannula. The goal 
of the secondary liposuction cannula is an aspiration process to 
remove the cellular breakdown products from the UAL, not 
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Fig. 15.56 The three wavelengths used to target the tissues. 


contour the fat. UAL can also result in skin burns and it thus 
requires advanced training to safely perform this procedure. 


Water-Assisted Liposuction 


Water-assisted liposuction (WAL) is a tumescent technique where 
the cannula tip employs a water jet that uses a pressurized spray 
to mechanically disrupt the fat cells that are removed with the 
suction source of the cannula. This helps increase the efficiency of 
the liposuction technique. 





Fig. 15.57 The SmartLipo Triplex system is representative of a popular 
laser lipolysis platform. 





Fig. 15.58 The SmartLipo handpiece and close up of the tip are 
illustrated. 
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Fig. e15.4 Power-assisted liposuction works by a motor that drives the 
cannula strokes. 
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Fig. 15.59 The VASER lipo system is shown with the handle and 
various ultrasonic tips that are specially designed to maximize fat 
destruction with the ultrasonic waves. 





Fig. 15.60 Coolsculpting is a cryolipolysis system that uses a cooling 
source to damage the subcutaneous fat cells without damaging the 
overlying skin. These technologies are gaining popularity as non-invasive 
spot treatments. 


Although all of these assisted fat-reduction technologies can be 
effective, conventional liposuction is an inexpensive alternative that 
remains the gold standard for facial liposculpture. 


Cryolipolysis 

Observations have been made by some physicians that some 
children produce permanent dimples from eating popsicles. This 
has led to research on externally cooling fat cells transcutaneously 
with an external cooling device. Cryolipolysis works by applying an 
external cooling device over the skin, which cools the fat cells 
noninvasively to a temperature that kills the cells, which are then 
resorbed by the body (Fig. 15.60). Lipids are crystalized at a faster 
rate than other cells (4°C, 39.2°F) and normal tissues and nerves 
are not damaged at these temperatures. This is a totally non- 
invasive treatment and requires several treatment sessions, and Is 
also used on the abdomen and lateral oblique region (“love 
handles” or “muffin tops”). 
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Fig. 15.61 The target zone is confirmed by palpating the region of 
submental fat deposition. 


Chemical Fat Reduction 
(Chemolipolysis) 

Mesotherapy or chemical fat reduction has been practiced off-label 
for decades with variable results and significant complications. In 
2015, Kybella (deoxycholic acid) was approved by the Food and 
Drug Administration (FDA) for the treatment of submental fullness. 
This drug was taken to the FDA by Kythera Inc. and purchased by 
Allergan in October 2015 for $2.1 billion. The transaction is testa- 
ment to the future of such therapy. 

Deoxycholic acid is a naturally occurring bile salt that is synthe- 
sized as Kybella. The product shipped is a “kit” of a set of four 2-mL 
vials that do not require refrigeration or reconstitution. The drug 
is Injected into the subcutaneous fat and exerts its action by adipo- 
cytolysis — the cell wall of the adipocytes is destroyed and the 
contents are absorbed by the body and eliminated by natural 
processes. Since the adipocytes are destroyed, those cells are 
permanently destroyed and that response is permanent. Contra- 
indications include patients taking anticoagulants or those patients 
with excess skin. As with the liposuction techniques discussed, the 
optimum patients for Kybella treatment are younger patients with 
isolated submental fat deposition without skin excess. At the time 
of writing, Kybella is not FDA approved for subplatysmal fat, jowls, 
or fat deposits in other regions of the body. Off-label usage will 
likely progress. 

For this technique to be effective, the drug must be injected into 
the subcutaneous fat that overlies the platysma, the same target 
for liposuction (see Fig. |15.24A). The main treatment caveats are 
to not inject the drug in non-adipose tissue such as the thyroid and 
submandibular glands or adjacent muscles or dermis and around 
nerves. The treatment begins by the surgeon selecting the appro- 
priate patient and identifying the actual region of submental subcu- 
taneous fat deposition. This is generally obvious and can be 
confirmed by manual palpation by pinching the tissue (Fig. | 5.61). 





Fig. 15.62 The dotted white line signifies the generalized region of 
submental fat to be injected with Kybella. The blue region is the 
mandibular border and the black region is the area of non-injection to 
avoid the marginal mandibular nerve. 


Before treatment, standardized clinical photographs are taken. 
The patient should be in a relaxed position with Frankfort horizontal 
plane parallel to the floor, without the mandible lifted, extended, 
or retracted. Taking pictures of the patient puckering and everting 
the lower lip can also confirm normal or abnormal marginal 
mandibular function. Weighing the patient is also important to 
factor into the final result, or lack thereof. Once the target Is identi- 
fied preinjection markings are made. The mandibular border, 
sternocleidomastoid muscles, hyoid bone, and thyroid cartilage are 
marked. An additional marking is made one fingerbreadth below 
the mandible. The latter marking is made as a non-injection zone 
to avoid the possibility of injecting near the marginal mandibular 
nerve (Fig. 15.62). 

Kybella is injected in 0.2-mL aliquots spaced | cm apart. To 
facilitate this accuracy, a temporary water transfer tattoo is applied 
to the submental region (Fig. 15.63). Although many dots may be 
transferred, the “relevant” dots are those that overly the actual fat 
deposits. The dots outside of this area can be removed or simply 
disregarded. Icing the patient can assist in intrainjection discomfort. 
Topical anesthesia can be used for the needlesticks but does 
nothing for the deeper burning. 

The drug is usually injected with a |-mL syringe and a 32-gauge 
needle. As the drug is injected, a burning sensation will be expe- 
rienced by the patient. Some patients can tolerate this but most 
patients require local anesthesia. Lidocaine can be injected before 
or during Kybella injection. | prefer to inject lidocaine when the 
patient experiences burning as preinjection lidocaine can distort the 
submental region, making fat identification more difficult for novice 
injectors. A total of 1-2 mL of 2% lidocaine with |: 100,000 
epinephrine can be injected across the treatment area. Regardless 
of when the local anesthetic is injected, it is placed in the deep 
tissues to avoid distorting the region of intended injection. 





Fig. 15.63 A temporary water transfer tattoo is placed on the 
submental region to identify the treatment region and guide the 
injection spacing. The solid line shows the mandibular border and the 
dotted line shows the non-injection area. 





Fig. 15.64 The injection target is within the submental fat; 0.2 mL of 
Kybella is injected at each dot. 


The average patient will require 2-3 vials (4—6 mL) per treat- 
ment. To calculate the total dosage the “relevant” dots are counted 
and multiplied by 2 and the decimal moved one point to the right. 
An example would be 20 dots within the treatment marking. 
Multiplying this by 2 equals 40. Moving the decimal to the right 
equals 4, which equates to 4 mL. Another method of dosage 
calculation is to count the dots in the treatment area and divide by 
5, Le., 20 dots divided by 5 equals 4, which translates to 4 mL. 

The drug is injected at the tattoo points and it is imperative for 
the drug to be injected into the subcutaneous fat. In the midline, 
where the fat is deep, this may require the entire depth of the 
half-inch needle, whereas lateral deposits may only require half of 
the needle length as the fat deposition thins out at the periphery. 
Aliquots of 0.2 mL are injected next to each dot (Fig. 15.64). The 
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treatment dosage can be tapered at the borders of the marked 
region to feather the result. Experience has shown the drug to be 
safe when simply injecting 0.2 mL into all dotted markings. 

The actual injection treatment takes several minutes. Post- 
injection pain has not been significant and the patient can ice the 
area that evening. Some patients feel more comfortable with a 
compression dressing but most patients do not require any support. 
All patients experience swelling of the injected region and will 
develop an edematous “wattle” of the submental region the fol- 
lowing day. This will resolve over several days and it has not 
prevented most patients from returning to work. It may be advan- 
tageous to treat new patients on Fridays, in case of problematic 
edema. All patients also experience transient numbness that can 
take several weeks to resolve. Bruising and areas of induration can 
also occur. Dysphagia has been reported but | have not seen this 
in my treatment cohort. 


Re-treatment is performed at 30—60 days and most patients 
benefit from 2—4 treatment sessions, although | have seen signifi- 
cant improvement with a single injection (Figs. 15.65, 15.66). 


Submentoplasty 


Isolated submental surgery consisting of liposuction of preplatysmal 
fat, direct reduction of deep platysmal fat, and midline platysma- 
plasty (or platysectomy) Is an effective procedure for patients with 
isolated submental fullness without jowling or midface aging 
changes. A chin implant is also a useful adjunct with this procedure, 
to enhance the profile and cervicomental angle. Submentoplasty 
is not a panacea and must be used on a specific patient type. These 
are patients who need more than simple liposuction but less than 
a facelift. Most patients do not fall into this category but isolated 
submentoplasty can be very effective in the right patient. 











Fig. 15.66 The same patient as shown in Fig. 15.65 in the oblique view. 
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Understanding the mathematics of convexity and concavity 
explains the effectiveness of this procedure. A patient with a sig- 
nificant submental skin convexity has an obtuse cervicomental 
angle. When the deeper tissues are reduced, the skin can lie back 
and form an acute cervicomental angle. It actually takes the same 
amount of skin (or more) to create the concavity from the area of 
convexity (Fig. 15.67). Whereas the skin was protruding before 
surgery, It is set back to fill the void after the deep tissues are 
addressed. This is why submentoplasty can be performed without 
cutting away excessive skin. The skin excess fills out the recon- 
toured region. 

The submentoplasty begins with the undermining of the sub- 
mental skin in the same manner as platysmaplasty. A thick flap is 
elevated because much of the underlying fat will be removed. 


Allowing sufficient fat on the flap prevents contour irregularities. 
Once the flap is elevated, any fat overlying the platysma is removed 
or liposuctioned. Liposuction is also performed along the inferior 
border of the mandible and in the jowl regions if necessary. Access 
is then made between the anterior bellies of the digastric muscles 
and the deep platysmal fat is reduced (Fig. 15.68). 

The platysma is addressed by midline platysmaplasty or by 
platysectomy depending upon preference and experience (Fig. 
|5.69A). lf platysectomy is performed, submandibular gland reduc- 
tion may be required, as the overlying muscle is removed and the 
cushioning effect is lost. A chin implant is placed at this point if 
indicated (Fig. |5.69B). 

Figs. 15./0 and 15.71 show patients who underwent isolated 
submentoplasty. 





Fig. 15.67 The same amount of skin (or more) is required to change a submental convexity into a concavity. (A) A patient with submental excess. 
(B) A measurement of the convex skin. (C) The same amount of skin (or slightly more) is required to fill in the post-surgical void. 





Fig. 15.68 (A) Retraction of the undermined skin flap and (B) the subplatysmal fat being removed with scissors. 
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Fig. 15.69 (A) Midline platysmaplasty (or platysectomy) is an integral part of isolated submentoplasty. (B) Chin implant placement can also greatly 
assist the cervicomental aesthetics if indicated. 





Fig. 15.70 This | 6-year-old male presented with extreme submental fullness. He was treated with isolated submentoplasty consisting of 
liposuction, subplatysmal fat removal, midline platysmaplasty, and chin implant. 





Fig. 15.71 This patient underwent isolated submentoplasty with liposuction, deep fat removal, platysmaplasty, and chin implant. (Photograph 
courtesy of Angelo Cuzalina, MD, with permission.) 
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Conclusion 


Cervicofacial fat reduction is a mainstay of cosmetic facial surgery. 
The most important factor is choosing the right patients when 
performing isolated procedures. Fat management during facelift 
produces more dramatic results because of the skin removal and 
redraping. Removing isolated fat in patients with skin excess can 
be problematic. Overtreatment with any fat-reducing technology 
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rhinoplasty, 377, 380f 
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aging changes in, 262—263 
aging face and, 5—/, 6f 
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605f 
bone implants, 468.e If 
depressors of, 539, 539f 
transection of, in transfollicular 
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forehead lift, 208, 21 Of 
elevator of, 539, 539f 
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26/f 
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endoscopic procedure for, 229-256. 
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191—229. see also 
Transfollicular 
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forehead lift (TFSBFL). 
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Botox, 544-545, 546f-547f 
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direct, 190 
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247f-250f 
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(BFL). 

injectable filler, 19 | 

mini open, 191. see also 
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subcutaneous brow and 
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skin resurfacing, 718, 
720f 
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Calvarium, fixation locations and, 
245-246, 247f 
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skin resurfacing, 710, 
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Cannulas, liposuction, 150-152, 768, 
768f 

in pretunneling facelift surgery, 72, 

73f 
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and, 378f 
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279-280, 281f 
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534.elf 
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nasal, 326-333, 331f-332f 
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334 
harvesting of, 355—356, 
360f-36 1f 
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instrumentation, 768-769, 
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management of, 756—783 
surgical procedure in, 758-762, 
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| |5.e6f 


Cheeks 
aging face and, 7—8, 8f—9f 
injectable fillers for, 591-599, 597f, 
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complications of, 629f, 634f 
massage filler after injection, 598, 
529 
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598f—599f 
“S curve”, 595-596, 597f 
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646f—648f. see also Lip 
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Chemical fat reduction (chemolipolysis), 
778—780, //8f—/80f 
Chemical peel, 732—/55. see also 
Resurfacing, skin. 
for aging skin, 732 
complications of 
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67 |f-672f 
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postoperative care, /48—/49, 
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in transconjunctival blepharoplasty, 
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trichloroacetic acid. see 
Trichloroacetic acid (TCA) 
peel. 
Chemolipolysis. see Chemical 
fat reduction 
(chemolipolysis). 
Chemosis 
complicating canthal surgery, 315 
complicating endoscopic brow and 
forehead lift, 251, 254f 


Chin 
aging, ||, I If 
augmentation, injectable fillers for, 


606f 
implants for. see Chin implants). 
Chin implant(s), 417-472, 417/41 9f 
case presentations of, 432, 
434/43 6f, 
432.e|f-432.e2f 
complications of, 432—443, 
43 6f—437f 
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43 9f-44 | f 
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445f-446f 
infections as, 443, 444f-445f 
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466f 
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Chin implant(s) (Continued) 
mobile, 437, 438f 
surgical approaches for, 419-443 
intraoral approach to, 424 
implant fixation in, 427f 
implant placement in, 422, 
423f-426f 
incision in, 419, 420f-422f 
closure of, 425, 427f-428f 
minimally invasive, 426, 
428/-429f 
sizers in, 422, 423f 
subperiosteal dissection in, 
421-422, 42 |f-423f 
submental transcutaneous 
approach to, 426-432 
implant placement in, 425f 
incision in, 427, 429f-433f, 
Hirel 
Cleft palate, rhinoplasty and, 336, 339f 
Clostridium botulinum, isolation of, 
533—534 
Cold compresses, in post-laser care, 
689, 689f 
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clinical evaluation, 
335-336, 33/f 
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projection, 353, 355f 
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Computerized skin scanning systems, in 
laser skin resurfacing, 671, 
672f 
Conchal bowl cartilage excess, 
treatment of, 495—502, 
497f-S02f 
Conchal wall/bowl hypertrophy, 478, 
480f 
Conchocephalic angle, 473, 476f 
Conchomastoid angle, 473, 476f 
Consent 
for before-and-after pictures, 
27| 
for facial implants, 396—397 
informed, 26 
in clinical usage of botulinum toxin 
Ay 534 
for fillers injection, 572-573 
Consult 
art of, 18-19, 19f 
as educational experience, 20 
for facelift surgery, preoperative, 47 
fees for, 2| 
follow-up after, 22 
initial, |5 
goals, 659-660 
props during, 20, 2Of 
for reduction cheiloplasty, 642—647, 
646f 
for rhinoplasty, 343—344 
spouse of patient in, 18 
surgeon and staff working together 
during, 20, 20f 
Consult room, 18 
Contact dermatitis, as complication 
of chemical peel, 753, 
753f 
Coolsculpting, 778f 
Corneal shields, laser, 675, 675f}—676f 
Coronoid process, 36f 
Corrugator supercilll muscles 
as depressors of brow, 539, 539f 
as Injection sites for glabellar rhytids, 
DAS 9 A 
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transection of 
in endoscopic brow and forehead 
lift, 244—245 
in transfollicular subcutaneous 
brow and forehead lift, 
208, 21 Of 
Cosmetic blepharoplasty, 260—322. see 
also Blepharoplasty. 
Cosmetic coordinator 
after consult, 21, 22f 
role in consultation, 18-19, |8f 
tour of facility from, 22, 22f 
Cosmetic facial surgery, potential, 
determining status for, 
44—47 
budget in, 47 
health in, 44—46, 45.elf 
psychological stability in, 45—46 
recovery in, 46 
Cosmetic otoplasty, 473—532 
adjunctive earlobe surgical 
procedures in, 516—517 
case presentation of, 505, 
506f—5 | Of, 
505.e1f-505.e3f 
complications of, 510-516, 
510f-514f, 5I l.elf 
hematoma as, 510-511, 513f, 
sikel 
tissue necrosis as, 510 
for conchal bowl cartilage excess, 
495-502, 497f}-502f 
for correction of protruding earlobe, 
505, 505f—506f 
Davis procedure for, 496, 498f—50 If 
infections in, 516, 518f 
Mustardé, for antihelical fold 
reconstruction, 483—495, 
484f 
postoperative problems in, 
511-515, 515f-517f 
aggressive posterior conchal wall 
aS; | 5p f 
over-corrected ear as, 51 | 
postoperative asymmetry as, 512 
“reverse telephone” ear as, 512, 
5 | Sf 
straight line antihelix as, 515, 
5 | 6f 
“telephone deformity” as, 512 
procedural timing, 479-48 | 
surgical 
procedures for, 482-483, 483f 
techniques for, 483 
Cosmetic paradox, 646 
Cosmetic surgery staffing, |7—18, | 8f 
Cosmetic team, | 7-18 
Cottle retractor, 72, /3f 
Cottle test, for nasal valve collapse 
diagnosis, 336-337 
Crow’s feet wrinkles, 7 
botulinum toxin type A for, 545 
Crumley'’s method, of nasal tip 
projection assessment, 
335, 336f 
Crus 
intermediate, 328, 33 If 
lateral, 328, 33 If 
medial, 328, 33 If 
Cryolipolysis, 778, 778f 
Cupid's bow 
in lip outlining, 576, 576f 
in vermilion outline, 577-578, 
5/8f 
Custom facial implants, computer 
generated, 462—472, 
465f—470f, 468.e If 


Cutaneous ligaments 
location of, 40 
in midfacial aging, 8f 


D 


Davis procedure, for conchal bowl 
cartilage excess, 496, 
498f/-50 1f 

bolster dressing in, 502, 502f 
dissection in, 499, 500f 
incision in, 499, 501f 

closure of, 502, 503f 
local anesthesia for, 498 
marking before, 496-498, 498f 
mini, 502-505, 503f—-504f 

Debridement, during aggressive laser 
treatment, 682, 
682f-683f 

Deep facial fascia, 36f—37f 

Deep fractional laser skin resurfacing, 
674 

Deep FX laser, 677-678, 678f—679f 

Deep temporal fascia, 36f 

deep layer of, 37 

superficial layer of, 37 

Dehiscence, wound 

complicating blepharoplasty, 303, 
304f 

complicating mandibular angle 
implants, 453, 456f 

in facelift surgery, 163, | 64f 

Density, in laser skin resurfacing, 
673—674, 674f 

Dental chair, contemporary, in consult, 
20, 20f 

Dental disease, midface implants and, 
396, 397f 

Depressions 

complicating rhinoplasty, 37/—379 
shallow, in laser skin resurfacing, 696 
Depressor anguli oris, 40f 
botulinum toxin type A for, 
553-555, 555f-55/f 

Depressor labii inferioris, 40f 

Dermatitis, contact or irritant, as 
complication of chemical 
ped 19.557 05] 

Dermatochalasis, 7, /f, 263, 268 

after transconjunctival blepharoplasty, 
chemical peel for, 
289-290 
Dermis, 657-658 
chemical peeling of, 733t 

Direct neck excision Z-plasty, 

| 74-182 

case presentations of, | 80, 
I81f-183f 

complications of, |80 

surgical technique of, | 77—180, 
| 78f-| 80f 

Dorsal hump, of nose, 328 

reduction of 
by osteotome, 352 
osteotomies and, 358-365, 362f, 
368f 
by rasping, 358 
by scissor resection, 349, 352f, 
358 
rhinoplasty consultation and, 334 

“Double lip”, 647, 648f 

Dressings, in post-laser skin resurfacing, 
689 

Drug abuse, as factor influencing facelift 
surgery, 45 

Dry eyes, complicating blepharoplasty, 
303 


Dynamic rhytids, botulinum toxin type 
A treatment of, 539-540, 
53 9f-540f 

Dyschromia, as complication of 
chemical peel, 753—/54, 
753f}-754f 

Dysport, 533—534, 534.e If. see also 
Botulinum toxin type A 
(BTA). 


Ear(s) 
aging, 10 
anatomy of 
aberrant, 478, 479f 
cartilaginous, 478, 478f 
muscular, 476—478, 478f 
neurologic, 473—475, 476f—477f 
normal, 473, 475f 
vascular, 475—476, 47/f 
antihelical fold of, lack of, 478, 480f 
complications involving, in facelift 
surgery, 164-166, 
|66f-170f, |66.elf 
deformities of 
combination, 478, 48 If 
non-surgical intervention of, 
481-482, 482f 
embryology of, 473, 474f 
Earlobe(s) 
adjunctive earlobe surgical 
procedures for, 516-517 
fillers injection of, 606, 607f 
before-and-after photographs of, 
610f 
“gauged” (dilated), 527-528, 
527f-530f, 528.elf 
case presentations of, 528, 530f 
keloids of, 525-527, 527.elf 
treatment options for, 527, 
527.e|f-527.e5f 
protruding, correction of, 505, 
505f—506f 
reduction, 516-517 
case presentations of, 517, 52 1f 
final closure in, 516-517, 
520f-52 1f 
incision in, 517, 51 9f 
inferior, 517, 51 9f-520f 
wedge resection for, 517, 
51 8f-5 | 9f 
torn 
repair of, 517-525, 522f—524f 
case presentations of, 525, 
525f-526f 
complications of, 525, 526f 
EarWell Infant Ear Correction System, 
481, 482f 
EBFL. see Endoscopic brow and 
forehead lift (EBFL). 
Ecchymosis 
complicating blepharoplasty, 301, 
303f 


complicating endoscopic brow 
and forehead lift, 251, 
254f 

complicating midface implants, 408, 
4l2f 

complicating neurotoxin treatment, 
565 

complicating rhinoplasty, 375, 
37/7 

complicating transfollicular 
subcutaneous brow and 
forehead lift, 2 16—224, 
224f 


in otoplasty, 510-511, SI If 
postoperative, in facelift surgery, 

140-142, |43f-144f 

Ectropion, blepharoplasty for, 269 
Edema 
complicating mandibular angle 
implants, 453, 456f 
complicating midface implants, 408, 
4|2f 
complicating post-laser skin 

resurfacing, 703, 

703f—/04f 
in otoplasty, 510-511, SI If 
postoperative 

complicating blepharoplasty, 
302-303, 304f 
complicating rhinoplasty, 377 
in facelift surgery, 140-142, 
| 43f- 1 44f 
Ellman radiowave microneedle, for 
upper lid blepharoplasty 
incision, 280f 
Ellman radiowave system, 68f 
Emesis basin, 496, 497f 
Emotions, after facial surgery, 25—26 
Emphysema, air, complicating midface 
implants, 415-416 
“Endaural” incision, 52 
Endo Push Screw, for endoscopic brow 
and forehead lift fixation, 

246, 247f-249f 

Endonasal rhinoplasty, 344—345. see 
also Rhinoplasty, closed. 
Endoscopic brow and forehead lift 

(EBF; 17l; 1245; 

229-257 
adhesion in, release of, 242, 

243f-244f 
before-and-after results of, 251, 

251 f-253f 
blepharoplasty with, 232, 233f 
commentary in, 256-257, 

256f-258f 
complications of, 25 |1—254 

alopecia as, 254, 255f 

chemosis as, 251, 254f 

edema/ecchymosis as, 251, 254f 

hematoma/seroma as, 251, 254f 

infection as, 254, 255f 

inflammation from resorbable 
devices as, 254, 256f 

Prolene sutures extrusion as, 254, 
2557 

supraorbital nerve paresthesia as, 
251—254 

unilateral frontalis palsy as, 

251-254, 255f 

fixation techniques in, 245—250 
bone tunnels as, 245—246, 247f 
Endotine fixation device as, 249 
resorbable fixation screw for, 246, 
248f—249f 
resorbable retention posts as, 246 
temporal, 249-250, 249f-250f 
incisions for, 232, 233f—-234f 
instrumentation for, 230, 23 If, 
230.elf 
curved-tip, 236, 237f-238f 
optical dissection pockets for, 
creation of, 234, 235f 
periosteal release in, 242, 244f 
brow depressor management in, 

244, 244f, 246f 

instruments for, 242—244, 244f 
position in, 229-230, 230f 
postoperative course in, 250-25 | 
preoperative details in, 230 


retractors in, 244, 245f 
subperiosteal dissection in 
connecting central and temporal 
optical cavities, 240-242, 
24 |f 
lateral orbital rim, 236-237, 
23 8f-239f 
adhesions transection in, 242, 
242f 
malar region, 238-240, 241f 
temporal incision, 232-234, 234f 
surgical technique for, 230-245 
temporal fusion line in, 242, 242f 
temporalis fascia in, dissection of, 
238, 239f-240f 
Endotine fixation device, for brow lift 
fixation, 249 
Epiboly, 672 
Epidermal melanocytes, 656 
“Epidermal sliding,” in TCA peels, 
740-74 | 
Epidermis, 656—657 
chemical peeling of, 733t 
Eppley Temporal Shell implants, 470, 
472f 
Erbium:YAG laser, wavelength of, 
668-669, 669f 
Erb's point, 39—40 
Erythema 
complicating extended post-laser skin 
resurfacing, 703—705, 
704f—705f 
prolonged, as complication of 
chemical peel, 754—/55, 
Jor 
Ethmoid bone, perpendicular plate of, 
in nasal septum, 328, 332f 
Ethmoidal artery, of nose, 324, 
326f-327f 
Ethmoidal nerve, interior, external nasal 
branch of, 333, 333f 
Ethnic lips, 643—646. see also Lip 
reduction; Macrochelilia. 
Examination, for rhinoplasty, 343—344 
Excision, skin, in facelift, 100-108, 
1OI}109f 
Expanded polytetrafluoroethylene 
(ePTFE) implants, 393 
Expanding hematoma, postoperative, in 
facelift surgery, 136-140, 


137f}-143f 
External jugular vein, complicating 
facelift, 150, I5If 


External nasal valve, collapse of 
auricular cartilage grafts for, 377—379 
diagnosis of, 336—337 

External rhinoplasty, 348. see also 

Rhinoplasty, open. 

Extrinsic aging, 658—659, 660f, 732 

Eye(s) 
dry and irritated, complicating 

blepharoplasty, 303 
protection of, for lasers, 675, 675f 

Eyebrow, tattooed, complicating 

transfollicular 
subcutaneous brow and 
forehead lift, 195 
Eyelid(s). see also Blepharoplasty. 
aging conditions of, 262-264, 266f 
bleeding in, complicating 
blepharoplasty, 297-301, 
300f-301f 

crease of, preoperative marking of, 
for blepharoplasty, 273, 
274f 

evaluation of, for blepharoplasty, 
265, 265b, 266.e|b 


lamellae of, 260 
laxity of, 266, 268-269 
distraction test for, 268-269, 
2/0f-27 If 
snap test for, 268, 269f—270f 
lower 
aging changes In, 263 
aging face and, 7, /f 
blepharoplasty for. see 
Blepharoplasty, lower 
eyelid. 
complicating laser skin resurfacing, 
718-719, 721f 
fat pads of, 261, 263f-264f 
malposition of, complicating 
blepharoplasty, 303—304, 
305f—306f 
relation to globe, 2/2f 
structures of, 260b, 26 1f 
upper 
aging changes in, 263, 266f 
aging face and, 7 
blepharoplasty for. see 
Blepharoplasty, upper 
eyelid. 
crease of, 261—262, 265f 
fat pads of, 261, 264f 
hollow, injectable fillers for, 618, 
6l8f 
preoperative marking of, for 
blepharoplasty, 273—276 
pinching after, 275, 276f 
ptosis of, postoperative, in 
blepharoplasty, 306-307, 
307f 
structures of, 261, 261f 
xanthelasma of, 264 


F 
Face 
aging, l-14. see also Aging, facial. 
asymmetry of, normal, 395-396, 
397f 
layers of, 35 
lower-third of, deficiency of, 417, 
4D0/ 
proportions of, rhinoplasty and, 323, 
324f 


Facelift surgery, 32-187. see also 
Cervicofacial rhytidectomy. 
anatomy of, 35—40, 36f 
layer | (skin), 35-36 
layer 2 (subcutaneous), 36 
layer 3 (musculoaponeurotic), 36 
layer 4 (areolar plane), 37 
layer 5 (deep fascia and 
periosteum), 37 
superficial muscular aponeurotic 
system, 37—40, 38/—42f, 
40.e lf 
ancillary procedures for, 32—33 
anesthetic considerations for, 
59-6 | 
draping, 59—60, 60f 
local and tumescent, 60-61, 
61f-62f, 6l.elf 
surgical preparation, 59-60, 60f 
best technique for, 34 
case presentations for, | 15, 
L16f-l 1 7f, I2If 
commentaries in, | 74-187 
direct neck excision Z-plasty, 
| 74-182 
case presentations of, | 80, 
I81f-| 83f 
complications of, 180 


surgical technique of, | 77—180, 
| 78f—| 80f 
posterior necklift, 182-187, 
I87.elf 
postoperative care of, |87 
preoperative considerations of, 
83 
surgical technique of, 183-187, 
| 83f-1 86f 
complications of 
accidental burns as, 163, | 65f 
affecting flap viability, 150-156, 
IS 1f-1 56f 
bleeding as, 135-136, |36f 
corneal abrasion as, | 74, |7/f 
external jugular vein, 150, I5If 
hair and hairline, 161, |61f-162f 
intraoperative surgical, 135-136 
involving ear, 164-166, 
|66f—170f, |166.e lf 
minor, | 73-174, | 75f—1 76f 
neck and submental irregularities 
as, 156-158, | 56f—159f 
neurologic, 142-149 
motor nerve Injury as, 
142-145, |44f-148f 
sensory nerve, 145-149, 
| 49f- 1 50f 
parotid gland fistula as, 158, 
| 6Of 
postoperative 
edema and ecchymosis, 
140-142 
hematoma as, 136-140, 
|37f—|43f. see also 
Hematoma, 
postoperative. 
infections, 161, 162f-164f 
surgical, 136-140 
prevention of, 135-174 
retained foreign bodies as, 
| 72-173, 173f}-175f 
surgical scars as, | 66-172, 





x< 
(9) 
OU 
(am 


71 f-173f 
from sutures, |35f, 160, | 60f 
day of, 50-59 


definition of, 32-33, 33f—34f 
facility for, 47-48, 47f-48f 

gestalt of, 34-35, 35f 

history of, 35 

incisions for. see Incision(s), facelift. 
instrumentation for, 48-50, 48f-49f 
with laser skin resurfacing, 684, 


685f—686f 
liposuction in, open, 68, 70f, 83—84, 
84f 
patient selection for, 40—43, 42f—46f, 
Hel 
patient underwent, | |5.e4f, 
| 15.e6f-1 |5.e7f 
posterior platysma suspension in, 
90-1 12, 92}—94f 
postoperative care for, | 12-1 I5, 
| 14f—115f, | l2.elf 
potential, determining status for, 
44—47 
budget in, 47 


health in, 44-46, 45.e lf 
psychological stability in, 45—46 
recovery in, 46 
predicting result of, 44 
preoperative consultation workup 
for, 47 
procedure for, 58-59 
balanced facelift technique, 62—67, 
62f—64f 
chin implants, 69-71, 7|f 
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Facelift surgery (Continued) Fat pads 
laser/facelift, 109-1 12, |O9f-1 1 3f cushioning globe, 280-282 
pre- and postauricular dissection, lower eyelid 
71—83, /2f-84f, 76.elf recontouring of, in blepharoplasty, 


short-scar, 58—59, 59f, 59.elf 
skin excision and suturing, 
100-108, 101/}—109f 
skin phase, 92-100, 95f—100f 
step-by-step facelift technique, 
64—67, 64f—68f, 66.e lf, 


287, 290f 
resection of, in blepharoplasty, 
286, 288f-290f 
prolapse of, 263—264 
residual, 309-310, 31 If 
upper eyelid, resection of, in 


selh otel blepharoplasty, 282-283, 
X submental liposuction, 6/—69, 282f-284f 
A 68f—70f Fat pseudoherniation, eyelid, 263—264 
7 surgical, 61-83 lower, fat transposition for, 3 | 5-3 |7 


revision of, 125-135 
improving recent substandard 
result from one’s own 


Festoons, periorbital, 266f, 695 
Fiber optic lighted retractors, 49f 
Filler(s), injectable, 569—638, 569.elf 


work, 130-133, amount needed, 5/2 

I31f-l3sf anatomic considerations for, 
improving recent substandard 570-57 | 

surgical outcome from anesthetic considerations for, 574, 

another surgeon, 574f-575f 


125-130 

readdressing good result changed 
over years from natural 
aging process, 133-135, 


common entry points for, 61 6f 

complications of, 621—635 
asymmetry as, 629-632 
blindness as, 622—625 


| 34f—| 35f bruising as, 633—635, 

“short cut”, 34 635f-636f 
short-scar/"Weekend”, | 15-125, delayed granulomatous reactions 
| 22f—| 23f as, 627-629 
surgical procedure of, 123-125, facial soft tissue necrosis as, 625, 

| 24f-130f, |25.elf 626f—627f 


filler migration as, 628, 630f 
hematoma as, 633—635, 636f 
herpetic outbreak as, 635f 
infection as, 632-633 
over-correction as, 629—632 
periorbital region, 620, 620f tissue blanching as, 625, 
before-and-after photographs of, 625f-626f 
62|f under-correction as, 629-632 
Facial implant. see also Implant(s). demonstrating anticipated results of, 
computer generated custom, 572-573, 5/3f 
462-472, 465f-470f, diagnostic decisions for, 573—574 
468.elf for earlobes, 606, 60/7f 
Facial implants, 32-33, 393-472 for facial balance, 586—606 
Facial nerve for facial framing, 619-62 | 
branches of, protection of, during for fat grafting, 613-618 
facelift surgery, 38-39, 86f fat transfer as, 611-613, 613f 
frontal branch of, protection of, procedure, 616-618 
during endoscopic brow for glabellar lines, 60 | 
and forehead lift historical overview of, 569 
dissection, 234, 234f for horizontal forehead lines, 601, 
cadaveric dissection of, 239f 604f 
Facial pain, botulinum toxin type A for, hyaluronic acid, 569. see also 


simultaneous laser resurfacing in, 
108-109 
Facial framing, injectable fillers for 
halo, 620 
perioral area, 620 


564-565 Hyaluronic acid (HA) 
Fanous classification, of skin type, 671, filler(s). 
6/|f ice application after augmentation 
Fascia with, 587 
deep facial, 36f informed consent process for, 
deep layer of, 37 572-573 


injection techniques for, 573—580 
parotidomasseteric, 37f for lateral canthal rhytids, 605, 
temporoparietal, 36 605f 

Fat for lip injection cannula technique, 
autologous, injection of, 570, 579-580 

611-613, 613f-614f for lip-enhancement techniques, 
before-and-after photographs of, 574-579, 5/5f—576f. see 
614f, 61 7f also Lip(s), enhancement 
common areas of, 61 5f techniques for. 
grafting, 613-618 liquid silicone oil as, injection of, 
harvesting sites of, 615-616, 606—608, 608f-6 | Of 
6 | 6f longevity of, 57 | 
patient selection of, 615 lower facial, 605—606 
subcutaneous, decrease in, In aging, marking patient for, 574 
| mentolabial fold, augmentation of, 
transposition of, for lower-eyelid, 587 
blepharoplasty, 3 15-3 |7 midfacial, 587—60 | 


deep temporal, 36f 
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for nasolabial fold augmentation, 
587-591, 592f-593f. see 
also Nasolabial fold(s), 
reducing. 
non-hyaluronic acid, 570 
patient expectations for, 573—574 
patient selection of, 572, 615 
for perioral filler techniques, 
580-586. see also Perioral 
region, filler techniques 
for. 
permanent, 570-57 | 
for prejowl sulcus, 605, 606f 
properties of, 57 1f 
for rhinoplasty, 599—60 | 
for teartrough filling, 591—599 
for temporal region, 619, 619f 
tissue reactions to, 626—635 
treatment considerations for, 
571—573 
for upper facial treatment, 601—605 
for upper-eyelid hollow, 618, 61 8f 
Fingertip unit (FTU), 665f 
“Fishtail” skin excision, 505, 505f—506f 
Fistula, parotid gland, complicating 
facelift surgery, 158, | 60f 
Fitzpatrick phototype, 735 
Fitzpatrick skin classification, 670—671, 
6/0f, 6/0t 
Fitzpatrick skin type, 270 
Fixation 
brow lift, Vicryl sutures in, 246 
Screw 
of chin implants 
in intraoral approach, 425, 
427f 
in submental transcutaneous 
approach, 427f, 431-432 
of mandibular angle implants, 449, 
452f—454f 
of midface implants, 403, 
404f—405f 
Flap(s) 


lipocutaneous, in facelift surgery. see 
Lipocutaneous flap(s), in 
facelift surgery. 
subcutaneous 
pretunneling of, 203—204, 205f 
in transfollicular subcutaneous 
brow and forehead lift, 
dissection of, 203—208, 
204f—2 | Of 
skin redundancy after, 208, 
21 8f 
undermined, laser skin resurfacing of, 
684-69 | 
post-laser care for, 687-69 |, 
689f-69 If, 689t, 690b, 
689.elf 
procedure for, 686 
ultra-deep CO, ablative laser 
treatment for, 686, 
687f-689f 
Fluence, in laser skin resurfacing, 
673—674, 674f 
5-Flurouracil, for earlobe keloids, 527, 
Sde 
Forehead 
aging face and, 5—/ 
anatomy of, 188-190, | 89f—| 90f 
augmentation of, 468-469, 469f 
horizontal lines in, injectable fillers 
for, 601, 604f 
lifting of 
brow lift with, 188—259. see also 
Brow and forehead lift 
(BFL). 


transfollicular subcutaneous 
approach to, 191-229. 
see also Transfollicular 
subcutaneous brow and 
forehead lift (TFSBFL). 
Forked dissector, for facelift surgery, 
71—72, 72f 
Fractional CO, laser skin resurfacing, 
724-730, 725f—/27f 
“traditional”, 678-681, 680f 
ultralight, 676—677, 6/77f—678f 
Fractional radiofrequency ablation 
(FRA), 726, 728f 
Fraxel Dual Repair laser, 678, 678.e If 
Fraxel Repair laser, 678, 6/9f 
Frey syndrome, botulinum toxin type A 
for, 562-563, 562f-563f 
Frontalis muscle(s) 
as elevator of brow, 539, 539f 
treatment of, botulinum toxin type A 
in, 540-541, 541f-543f. 
see also Botulinum toxin 
type A (BIA), for frontalis 
treatment. 
before-and-after of, 567f 
Frostbite, complicating injectable fillers, 
63/f 
“Full facelift”, 32—33 
Fusiform excision, of skin, 530, 53 If 
FX laser treatment, active, 676—677, 
6//f 


G 


G prime, 570-57 | 
relative values of, 57 It 
Galea aponeurotica, 36, 36f 
GAN. see Greater auricular nerve 
(GAN). 
“Gauged” (dilated) earlobe, 527—528, 
527f}-530f, 528.elf 
Gauze, in post-laser skin resurfacing, 
689—690 
Genioplasty, sliding, 458—462, 
458f-465f 
chin implants and, 419, 41 9f 
Glabellar lines, injectable fillers for, 601, 
604f 
before-and-after photographs of, 
604f 
Glabellar rhytids, 543 
botulinum toxin type A for, 
543-544, 543f-546f. see 
also Botulinum toxin type 
A (BIA), for glabellar 
treatment. 
Glands, sebaceous, of nose, swelling or 
growth of, with aging, 10 
Global skin, laser skin resurfacing for, 
67| 
Globe, fat pads cushioning, 280-282 
Glogau'’s classification, of skin type, 735 
Glycolic acid peels, 740-746 
Glycolic acid-TCA peel, 74 
Goldman tip technique, classic, for 
nasal tip projection, 355 
Goode method, of nasal tip projection 
assessment, 335, 336f 
Graft 
batten 
dorsal hump reduction and, 36/f 
for nasal tip projection, 355, 
358f 
exposure of, complicating 
rhinoplasty, 376—377 
shield, for nasal tip projection, 355, 
35/f 


spreader 
for dorsal hump reduction, 
364-365, 366f 
for internal nasal valve collapse, 
377-379 
Granulomas, complicating injectable 
fillers, 628, 628f-629f 
Greater auricular nerve (GAN) 
anterior branch of, 473—475, 477f 
facelift complications involving, 149 
posterior branch of, 473-475, 47/f 
Growth factors, for skincare, 663 


H 


HA fillers. see Hyaluronic acid (HA) 
filler(s). 
Hair 
aging of, 4 
loss of, complicating facelift surgery, 
16l, 16If}—162f 
Hair follicles, in facelift flap, handling of, 
l6| 
Hair shock, 16l 
following endoscopic brow and 
forehead lift, 254, 255f 
Hair-bearing scalp, 76 
Hair-bearing skin, 639 


Hairline(s) 
complicating facelift surgery, |61, 
l61f-162f 
higher, brow and forehead lift with, 
230 
incisions of, 7| 
low, 192, 193f 


natural, 197—198, 199f 
Hand mirror, for consult, 19 
Headache, neurotoxins for, 564f 
Health, in determining status for 
potential cosmetic facial 
surgery, 44—46, 45.elf 
Hematoma 
complicating endoscopic brow and 
forehead lift, 251, 254f 
complicating injectable fillers, 
633-635, 636f 
complicating midface implants, 408, 


4|2f 
complicating otoplasty, 510-511, 
Falke 


complicating rhinoplasty, 374, 376f 
complicating transfollicular 
subcutaneous brow and 
forehead lift, 224, 225f 
postoperative, in facelift surgery, 
expanding, 136-140Ọ0, 
137f-143f 
retrobulbar, complicating 
blepharoplasty, 301, 
302f}-303f 
Hemi transfixion incision 
for rhinoplasty, 343 
for septoplasty, 343 
Hemorrhage, postoperative, in facelift 
surgery, prevention of, 
136-137 
Hemostasis 
in fat pad resection, in 
blepharoplasty, 283, 284f 
intraoperative, in facelift surgery, 136 
Hereditary factors, of facial aging, 2 
Herniorrhaphy, 77 
Herpes simplex virus (HSV), chemical 
peel for, 73/—738 
Herpetic infection, complicating laser 
skin resurfacing, 714-7 15, 
7 \oF 


Hetter VL peel, 746, 74/f 
Hooding, upper eyelids, 262—263 
Horizontal forehead lines, injectable 
fillers for, 604f 
“Horizontal genioplasty”, 419, 41 9f 


Horizontal releasing incision, for facelift, 


|23 
Hyaluronic acid (HA) filler(s), 569. 
see also Filler(s), 
injectable. 
before-and-after photographs of, 
3707 
for depressions after rhinoplasty, 
ILLL 7p 
history of, 569 
longevity, 569 
for nasolabial fold, augmentation, 
593f 
reversibility, 570, 630—632, 633f 
Hyaluronidase, for HA filler reversal, 
630-632, 632f-633f 
Hydroquinone, 662, 736 
Hydroxyacids, 66 |—662 
Hyperhidrosis, botulinum toxin type A 
for, 562-563, 562f-563f 
Hyperpigmentation 
complicating laser skin resurfacing, 
67 |f-672f, 705-706, 
706f—/07f 
of skin, 667f 
Hyperplastic cartilaginous cauda helix, 
505, 505f 
Hypertrophic scars, 171, IZIf 
laser treatment for, 696, 696f 
Hypopigmentation 
complicating chemical peel, 754, 
754f 
complicating laser skin resurfacing, 
67 If, 706-709, 
708f—/09F 
of transfollicular subcutaneous brow 
and forehead lift scar, 
22/-228, 227f-228f 


“Icepick” scars, laser treatment for, 
696, 696f 
Imbrication, definition of, 85-86 
Implant(s) 
chin, 41 7-472. see also Chin 
implant(s). 
facial, 393-472 
materials for, 393 
mandibular angle, 444-458. see 
also Mandibular angle 
implants. 
midface, 393-416. see also Midface 
implants. 
submalar, 395, 395f 
Incision(s) 
blepharoplasty 
laser, 697-698, 698f 
lower eyelid 
markings of, 2/7, 278f 
transconjunctival. see 


Transconjunctival incisions, 


in blepharoplasty. 
upper eyelid 
closure of, 283—285, 
284f-285f 
upper extent of, marking, 
273—274, 274f-275f 
for chin implant placement 
intraoral approach to, 419, 
420f-422f 
closure of, 425, 427f-428f 


submental transcutaneous 
approach to, 427, 
429f-433f, 427.e lf 
crafting, transfollicular, 197—199. see 
also Transfollicular incision. 
“endaural”, 52 
endoscopic brow and forehead lift, 
232, 233f-234f 
facelift 
design of, 50-58, 50f-58f, 58.elf 
hairline, 7| 
horizontal releasing, | 23 
postauricular, 54 
posterior auricular, placement of, 
54-55 
“preauricular”, 52—53 
pretragal, 52-53 
retrotragal, 52—53 
sideburn, 54 
submental, 64f 
for mandibular angle implant 
placement, 447, 
448/44 9F 
closure of, 453 
for midface implant placement, 398, 
399; 
closure of, 406, 408f 
for rhinoplasty 
hemi transfixion, 343 
intercartilaginous, 342, 344f, 346 
intracartilaginous, 342, 343f, 346 
Killian, 343, 346-347, 346f 
marginal 
for closed technique, 341, 
34 1f, 343f-344f, 
346-347 
for open technique, 341, 34If, 
349, 350f 
rim, 343f, 346-347 
transcolumellar, 341—342, 342f 
transfixion, 343, 345-346, 346f 
subciliary, for skin-muscle approach 
for lower blepharoplasty, 
295, 295f-296f 
transfollicular. see Transfollicular 
INCISION. 
trichophytic, 197. see also 
Transfollicular incision. 
Incomplete lobe tears, repair of, 522, 
523f 
Infection(s) 
complicating chin implants, 443, 
444/445 
complicating endoscopic brow 
and forehead lift, 254, 
255f 
complicating injectable fillers, 
632—633 
complicating laser skin resurfacing, 
709-712, 710f-712f 
candidal, 710, 71 If 
herpetic, 714-715, 71 5f 
methicillin resistant Staphylococcus 
aureus, 712-714, 
713f}-715f, 713.elf 
Pityrosporum, 710, 7 10f 
Pseudomonas, 711—712, 712f 
staphylococcal, 710-711, ZLIf 
complicating midface implants, 
408-413, 413f-414f 
complicating post-facelift surgery, 
16l, |62f-164f 
complicating rhinoplasty, 375-376 
as complication of chemical peel, 
750-753 
Inferior oblique muscle, in lower 
eyelid, 262, 266f 


Inflammation, from resorbable devices, 
complicating endoscopic 
brow and forehead lift, 
254, 256f 

Inflammatory conditions, as 
complication of chemical 
peel, 754, /54f 

Informed consent, 26. see also 
Consent, informed. 

Infraorbital nerve, supplying nose, 333, 
Jaa 

Infraorbital neurovascular bundle, 
protection of, in midface 
implant placement, 
398-399 

Infraorbital rim, hollow, 270 

Infratrochlear nerve 

branches of, supplying nose, 333, 
33a 

during endoscopic brow and 
forehead lift dissection, 
235-236, 237f 

Inhalants, vaporized particulate, laser 
skin resurfacing and, 
6/5—676 

Injection rhinoplasty, 599—60 | 

before-and-after photographs of, 
603f-604f 
columellar injection, 603f 
dorsal hump deformity, 602f 
nasal dorsum, 602f 
nasal tip, 602f—603f 
Injection techniques, fillers, 573—580 
Instrumentation 
for blepharoplasty, 278, 278f—279f, 
278.e lf 
for brow and forehead lift 
endoscopic 
periosteal release, 242-244, 
244f 
subperiosteal dissection, 230, 
2a, 232,253), A; 
230.2 lf 
transfollicular subcutaneous, | 96, 
197f 
for facelift surgery, 48—50, 48f-49f 
for midface implant placement, 397, 
aper 

Intercartilaginous incision, for 
rhinoplasty, 342, 344f, 
346 

Internal nasal valve, 327, 33 If 

collapse of 
diagnosis of, 336—337 
spreader grafts for, 377—379 

Internet, and patient screening, 23 

Intracartilaginous incision, for 
rhinoplasty, 342, 343f, 
346 

Intrapeel complications, of chemical 
peel, 750, 752f—/53f 

Intrinsic aging, 658, 732 

“Inverted L SMASectomy”, 88 

iPad, for consult, 19, | 9f 

Irregularities, complicating rhinoplasty, 
377-379 

Irritant dermatitis, as complication 
of chemical peel, 753, 
753f 
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Jaw angle implants, 466 

Jawline, aesthetic augmentation of, 466, 
46/f 

Jessner’s solution, 740 

Jessner-TCA peel, 739, 74 
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Jowls 
aging face and, 10, | If 
liposuction of, 770-773, 773f-776f, 
reri 
region, 773, 773f 


Juvederm Voluma, treatment for cheek, 


601If 


K 


Keloids, earlobe, 525-527 
Keratolytics, 66 |—662 

for chemical peel, mechanism of 

action of, 738 

Kiesselbach’s plexus, 324, 326f 
Killian incision 

for rhinoplasty, 343, 346—347, 346f 

for septal harvesting, 355-356 

for septoplasty, 346-347, 346f 
Kojic acid, 662 


L 


Labial artery, 639f 
Lacrimal gland, 261, 264f, 282, 282f 
Lacrimal sac, protection from 
osteotomes, rhinoplasty 
and, 377, 379f 
Lagophthalmos 
complicating blepharoplasty, 306, 
307f 
permanent, from blepharoplasty, 
268 
Laser(s) 
assisted liposuction, 777, 777f 
carbon dioxide. see also Carbon 
dioxide (CO;) laser. 
wavelength of, 668, 669f 
definition of, 668 
erbium:YAG, 668—669 
wavelength of, 668-669, 669f 
eye protection for, 6/5, 6/5f 
procedure, for facelift, 109-1 I2, 
| O9f-| | 3f 
Laser skin resurfacing (LSR), 668-73 | 
before-and-after images of patients 
with, 692f-694f 
carbon dioxide 
facelift with, 32-33, 108-109, 
684, 685f—686f 
full face, | 1 7f-120f, | 15.e6f 
lower lid, | 20f, | 15.e3f, 
L1S.e5F 
facial complications of, 699—724, 
703t 
acne flair as, 716, /|/f 
burns as, 718, 720f 
edema as, /03, /03f—/04f 
extended post-laser erythema 
as, 703-705, 704f—/05f 
herpetic infection as, 714-715, 
Top 


hypopigmentation as, /06—/09, 


708f—709F 
infections as, 709-7 |2, 
7 \Of-/12f. see also 
Infection(s), complicating 
laser skin resurfacing. 
lower-eyelid malposition as, 
718-719, 721f 
methicillin resistant 
Staphylococcus aureus 
(MRSA) post-LSR infection 
as, 712—714, 71 3f-7|5f, 
alf 
milia formation as, 715-716, 
716f 


790 


noncompliance as, 716-717, 
7\7f-71 8f 
patient-induced skin injury as, 
717-718, 718f-719f 
post-resurfacing 
hyperpigmentation as, 
705-706, 706f-707f 
scars as, 718, 720f}-72 1f 
synechiae as, 719—724, 
722f-724f, 720.elf, 
722Lelf 
fires from, prevention of, 676, 
676.elf 
fractional 
deep, 672f, 677-678 
“traditional”, 678-681, 680f 
ultralight, 676-677, 
67/f-678f 
mandibular border management 
in, 680, 680f 
multipass, 682, 682f 
options for, 6/6—68 | 
in transconjunctival blepharoplasty, 
288-289, 29 |f 
contraindications to, 672—675, 
673f-674f 
debridement and, 682, 682/-683f 
documentation for, 681, 681.elf 
patient selection for, 670—672, 
6/0f-672f, 670t 
periorbital, 691-695, 695f-696f 
post-laser care for, 687-691, 
689f—69 If, 689t, 690b, 
689.elf 
safety with, 675—676, 6/5.elf 
scar revision in, transfollicular 
subcutaneous brow and 
forehead lift, 227, 227f 
settings for, 681-683, 68 | f-684f 
of surgical and traumatic scars, 
697-698 
with transfollicular subcutaneous 
brow and forehead lift, 
Z13, 2177 
for treatment of scars, 695-699, 
696f—/00f 
undermined flaps and, 684—69 | 
Lateral canthal rhytids, injectable fillers 
for, 605, 605f 
“Lateral canthal tendon (LCT)", 31 | 
Lateral canthal wrinkles, botulinum 


toxin type A for, 545—548, 


547f 
before-and-after pictures for, 
548f-549f 
Lateral cartilages, of nose 
lower 
anatomy of, 328, 331f-332f 
tripod concept of, 353, 355f 
upper, anatomy of, 328, 33 If 
Lateral crural steel procedure, 355, 
eerd 
Lateral nasal artery, 326, 327f 
Lesser occipital nerve, 473—475, 
477f 
Levator anguli oris, 38—39, 40f 
Levator function (LF), in blepharoplasty, 
267 
Levator labii superioris, 40f 
Levator labii superioris alaeque nasi, 
40f 
Levator palpebrae superioris muscle 
(LPS), 261-262, 265f 
Licorice extract, 662 
Lifestyle 
facial aging and, 2 
influencing facelift surgery, 45 


Lifetime skincare, 656-667, 65/f 
antioxidants, 662—663 
arbutin, 662 
azelaic acid, 662 
dermis, 657-658 
epidermis, 656—657 
extrinsic aging, 658-659, 660f 
growth factors and newer 
cosmeceuticals, 663 
hydroquinone, 662 
initial consultation goals, 659—660 
intrinsic aging, 658 
keratolytics, 66 1—662 
kojic acid, 662 
licorice extract, 662 
photoprotection, 663—664 
resveratrol, 663 
retinoids, 660-66 | 
skin 
aging, 658-659, 659f 
anatomy, 656-658, 658f 
lightening agents, 662 
subcutaneous fat, 658 
topical agents, 660—662 
vitamin C, 662—663 
vitamin E, 663 
Ligament(s) 
cutaneous 
location of, 40, 42f 
in midfacial aging, 8f 
mandibular, in jowling, 10 
masseteric cutaneous 
laxity of, in jowling, 10 
in midfacial aging, 7 
orbicularis retaining, laxity in, in aging 
upper eyelids, 7 
osteocutaneous 
location of, 40 
in midfacial aging, 7 
Light peels, 748 
Lighter phenol peels, 746 
Linear threading, 576 
for nasolabial fold augmentation, 589 
Lip(s) 
anatomy of, 639-655 
case presentation in, 653, 653f—655f 
cosmetic surgery, 639-655 
enhancement techniques for, 
574-579 
increasing lip volume, 578—579, 
579f-582f 
linear threading as, 576, 576f 
lip outline as, 576, 577f 
serial puncture, 576, 576f 
vermilion outline, creating, 
577—578, 577f-578f 
ethnic, 643—646. see also Lip 
reduction; Macrocheilia. 
histology of, 639—655 
lower, aging face and, 10 
reduction of, 642—653, 646f—648f. 
see also Lip reduction. 
size of, excessive, 642—643. see also 
Macrochelilia. 
upper, aging face and, 10, | Of 
volume, bulk of, 639, 640f 
volume augmentation of, 5/9f—580f 
before-and-after photographs of, 
589f 
demonstrating anticipated results 
of, 572-573, 573f 
“ducky” lip, 579, 580f 
Lip injection cannula technique, fillers, 
579-580 
Lip lift 
procedure, 641f 
surgical, 640-642, 640f 


Lip reduction 
complications of, 651-653, 
652f-653f 
edema as, 652f 
infection as, 652 
postoperative care for, 650-651, 
652f 
procedure for, 641, 641f-645f, 
647-649, 649f 
anesthesia for, 648 
preoperative preparations of, 
647-648 
surgical, 649-650, 650f-65 If 
markings, 648-649, 649f 
sedation for, 648 
subtotal, 650, 652f 
Lipocutaneous flap(s), in facelift 
surgery, handling of, 
35-36 
Liposuction 
anatomy of, 762—763, /66f 
cannulas for, 48, 150-152, 768, 
768f 
cervicofacial, 7/62, /65f—/66f 
alternatives, 773 
assisted, 773 
instrumentation, 768-769, 
768f—/69f 
jowl, 770-773, 773f—776f, 
Jisely 
submental, 769-770, 770f-772f 
tumescent anesthesia for, 766, 
766f—/67f, 766.e If 
closed, 68 
laser-assisted, 7/7, ///f 
open, in facelift surgery, 68, /Of, 
83-84, 84f 
power-assisted, 7/3—/81, 7//.elf 
submental, in facelift surgery, 67-69, 
68f—/Of 
ultrasonic-assisted, 7/7, 778f 
water-assisted, 7/7/—/78 
“Lipstick lines.” see Vertical lip rhytids. 
“Lobe delivery”, 99 
Lobe tears 
complete, 522, 523f 
incomplete, 522, 523f 
Local anesthesia 
for blepharoplasty, 279, 280f 
for facelift surgery, 60-61, 61f-62f, 
6l.elf 
for midface implant placement, 398, 
3968F 
“miniblock” technique with, for 
injectable filler 
administration, 574 
for nasolabial fold augmentation, 
588-589 
for rhinoplasty, 343—344, 34/f 
for skin pinch technique, 29 | 
for skin-muscle approach for lower 
blepharoplasty, 294, 
294f 
Lower blepharoplasty, facelift with, 
| 19f}—120f 
Lower lateral cartilage, of nose, 
anatomy of, 328, 
33 |f-332f 
Lower-eyelid fat transposition 
blepharoplasty, 
315-317 
anesthesia for, 316 
indications for, 315-316 
procedure of, 316, 316f 
surgical techniques of, 316-317, 
3 | 6f-3 | 8f 
variations in, 31 6f-318f, 317 


Lower-lid 
lasering of, 695, 695f 
treatment, botulinum toxin type A 
for, 548, 549f 
LPS. see Levator palpebrae superioris 
muscle (LPS). 
LSR. see Laser skin resurfacing (LSR). 
Lumenis Encore CO; laser, 669, 
669f 
Lumenis Encore Ultrapulsed CO, laser, 
669, 669f 


M 


Macrocheilia. see also Lip reduction. 
definition of, 642—643 
dentofacial deformities contributing 
to, 646, 647f 
differential diagnosis of, 647 
Malar fat pad, 756 
Malar hollows, 270 
Malocclusion, chin implants and, 417 
Mandibular angle implants, 444—458 
case presentations of, 453, 
454f-455f 
complications of, 453-457, 
456f-457f, 457.elf 
wound dehiscence as, 453, 456f 
configurations for, 447 
custom, 447 
screw fixation of, 449, 452/-454f 
surgical placement of, 447-453, 
448f 
incision closure of, 453 
incision for, 447, 448f-449f 
in pocket, 448, 450/-452f 
subperiosteal dissection, 447, 
449f—450f 
Taylor, 446—447, 446f—447f 
Mandibular ligaments, 42f 
in jowling, 10 
Mandibular nerve, marginal, course of, 
8| 
Marginal incision 
for closed rhinoplasty, 341—342, 
341f, 343f—344f, 
346-347 
for open rhinoplasty, 341, 34 1f, 
349, 350 
Marginal reflex distance (MRD), in 
blepharoplasty exam, 268, 
268f 
Masseter muscle(s) 
atrophy of, in aging face, 2-3 
botulinum toxin type A treatment 
for, 556—559, 558f—560f. 
see also Botulinum toxin 
type A (BTA), for masseter 
treatment. 
before-and-after picture of, 560f 
volume of, in mandibular aesthetics, 
444—445 
Masseteric cutaneous ligaments 
laxity of, in jowling, 10 
in midfacial aging, 7 
Maxillary branches, of trigeminal nerve 
supplying nose, 333, 
333 
Maxillary gingiva, excessive show of, 
botulinum toxin type A 
[Ok 592 
McGregor’s patch, 36, 75 
McKinney’s point, 39—40 
Medial orbicularis oculi muscle 
as depressors of the brow, 539 
as injection sites for glabellar rhytids, 
arot 


Medium-depth peels, 748-749, 
748f—/52f, 748.e lf, 
749.e1f, 749.e2f 

Megalobe, 516 

Melanin, computerized skin scanning 
systems and, 6/1, 6/2f 

Melasma, 733—734, /34f 

Mental nerve, in chin implant, 42 lf, 
423f, 428-431, 430f 

Mentalis muscle(s), 40f 

in chin implant, 421f, 428f, 443 

Mentolabial fold, filler augmentation of, 
587, 590f 

Mersilene sutures, for Mustardé 
otoplasty, 490, 490.elf 

Mesobotox (Microdroplet BoNT-A 
treatment), 564, 564f 

Methicillin resistant Staphylococcus 
aureus (MRSA) 

complicating rhinoplasty, 375-376 

infection, complicating post-laser skin 
resurfacing, 712-714, 
713f-715f, 7|3.elf 

Midface 

aging of, 7-9 
augmentation of, with injectable 
fillers, 587—60 | 
complications of, 635f 
Midface implants, 393—416 
diagnosis for, 395, 395f-396f 
early, problems with, 393—394 
oral health and, 396, 39/f 
placement of 
case presentations of, 408, 
409f-41 If, 408.e If 
incision for, 398, 399f 
instruments for, 397, 398f 
in pocket, 399, 40 |f-404f 
postoperative care for, 406-416, 
408f 
sequelae and complications of, 
408-416, 41 4f-41 6f 
air emphysema as, 415—416 
asymmetries as, 414—415, 
4 | 4f-4 | 6f 
ecchymosis as, 408, 41 2f 
edema as, 408, 41 2f 
hematoma as, 408, 41 2f 
infection as, 408-41 3, 
4 | 3f-414f 
pain as, 408—413 
subperiosteal dissection for, 
398-399, 400f 
surgical, 397-406, 398f, 
406f-407f 
preoperative planning for, 395-397 
screw fixation of, 403, 404/—405f 
selection of, 394-395, 394f, 395.elf 

Milia formation, complicating laser skin 

resurfacing, 715-716, 
7 | 6f 

“Mini open browlift”, 191. see also 
Transfollicular 
subcutaneous brow and 
forehead lift (TFSBFL). 

“Miracle lift", 34 

Mirror, hand, for consult, 19 

Modular headlight system, 50 

Mouth, downturned corners of, 
582-586, 585f—-587f 

untreated/treated, 588f 

Miuller’s muscle, 261f, 262 

Muscle(s) 

atrophy of, in aging face, 2-3 
corrugator supercilil, transection of 
in endoscopic brow and forehead 
lift, 244-245 


in transfollicular subcutaneous 
brow and forehead lift, 
208, 21 0f 
depressor anguli oris, botulinum 
toxin type A for, 553-555, 
555f—557/f 
levator anguli oris, 38-39, 40f 
masseter. see Masseter muscle(s). 
mentalis 
in chin implant, 42 If, 428f, 
443 
location of, 40f 
nasalis, in “bunny lines, botulinum 
toxin type A for, 548-550, 
5SOf 
of nose, 324, 326f 
orbicularis oculi, 260-261, 
261f-262f, 280, 28 If. see 
also Orbicularis oculi 
muscle. 
orbicularis oris, in chin implant, 
42\|f 
platysma. see Platysma. 
procerus. see Procerus muscle(s). 
Mustardé otoplasty, for antihelical fold 
reconstruction, 483—495, 
484f 
cartilage weakening in, 488—489, 
488/-489f 
horizontal mattress suture placement 
in, 490-495, 490f-496f, 
470.6, 492.67 
preoperative marking for, 485—486, 
485f(-486f 
skin incision and dissection in, 
487-488, 487f—488f 
Myofascial pain dysfunction (MPD) 
masseter treatment for, 556 
neurotoxins for, 564, 564f 


N 


Nasal aging, 9-10 
Nasal implants, 468, 468f 
Nasal septum, anatomy of, 328, 


5327 
Nasal tip 
age-related changes in, 352-353, 
3537 


bulbous, excision of cephalic strip of 
cartilage for, 353—355, 
356f 
clinical evaluation of, 334—337 
columella in, 335-336, 337f 
projection in, 335, 336f 
shape In, 334-335 
elevation of, botulinum toxin type A 
for, 551, 552F 
procedures on, 352-356 
support of, verification and 
strengthening of, 
352-353, 354f 
Nasal valve collapse 
aesthetic problems and, 377, 
380f 
diagnosis of, 336—337 
Nasalis muscle, for “bunny” lines, 
botulinum toxin type A of, 
548-550 
Nasion, 326 
Nasofrontal angle, 326, 328f 
ideal, 333-334 
Nasolabial angle, 328f 
Nasolabial fold(s) 
in aging face, 9 
botulinum toxin type A for, 
551-552, 552f-553f 


reducing 
injectable fillers for, 587—591, 
59 | f-592f 
amount needed for, 588-589 
anticipated results of, 5/2, 5/3f 
before-and-after photographs 
Of, 375),.37 ely 
common mistakes, 589, 592f 
complications of, 634f 
demonstrating anticipated 
results of, 5887, 590 
flexible blunt-tipped cannula, 
990,534 
paranasal depressions, 59 |f 
post-injection instructions, 
590-59 | 
superficial injection, 589, 59 If 
trilevel filler layering, 59 1f 
SMASectomy in, 86, 86f 
Natural moisturization factor (NMF), 
656 
Neck 
aging, 12, |2f—|3f 
irregularities, in facelift surgery, 
156-158, I57f-159f 
skin resurfacing for, laser, fractional 
CO), 6/7, 6/8f 
Necklift, posterior, 182-187, 187.elf 
postoperative care of, |87 
preoperative considerations of, |83 
surgical technique of, 183-187, 
| 83f-1 86f 
Neivert osteotome, in dorsal hump 
reduction, 359 
Nerve(s) 
facial, frontal branch of, protection 
of, during endoscopic 
brow and forehead lift 
dissection, 234, 234f 
cadaveric dissection of, 239f 
infratrochlear, during endoscopic 
brow and forehead lift 
dissection, 235-236, 237f 
mandibular, marginal, course of, 8 | 
mental, in chin implant, 42 If, 423f, 
428-431, 430f 
supraorbital, incision markings of, for 
endoscopic brow and 
forehead lift, 230-232, 
23A 
supratrochlear, incision markings of, 
for endoscopic brow and 
forehead lift, 230-232, 
23A 
Neuromodulators, 533—568 
botulinum toxin type A as, 533—534. 
see also Botulinum toxin 
type A (BTA). 
complications of, 565—567, 566f, 
565.elf, 567.e|f-567.e2f 
antibody formation as, 565 
ecchymosis as, 565, 566f 
patient misunderstanding as, 565 
uneven function of frontalis and 
brow as, 567, 56/7f-568f 
unwanted muscle paralysis as, 
565, 566f—-56/f 
for facial pain, 564-565 
for headache, 564-565, 564f 
Neurotoxins, 533—568 
botulinum toxin type A as, 533-534. 
see also Botulinum toxin 
type A (BTA). 
complications of, 565—567, 566f, 
565.elf, 567.e|f-567.e2f 
antibody formation as, 565 
ecchymosis as, 565, 566f 
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Neurotoxins (Continued) 
patient misunderstanding as, 565 
uneven function of frontalis and 
brow as, 567, 56/7f-568f 
unwanted muscle paralysis as, 
565, 566f—567f 
for facial pain, 564—565 
for headache, 564-565, 564f 
Newer cosmeceuticals, in skincare, 


663 
Noncompliance, post-care, 7 16-717, 
717f}-7 1 8f 


Nose. see also Rhinoplasty. 
amorphous tip of, 323—324, 325f 
anatomy of, 323—333, 324f-325f 
blood supply of, 324-326, 

326f-327f 
bone and cartilage of, 326—333, 
328f-332f 
function of, assessment of, 336 
musculature of, 324, 326f 
nerve supplying, 333, 333f 
nostril flare in, botulinum toxin type 
A for, 550-551, 552f 
relation of, to face, proportional 
evaluation of, 333-334 
skin of, thickness of, 324 

Nostril flare, botulinum toxin type A 

for, 550-551, 552f 

Notching, postoperative, after earlobe 

reduction, 517, 521f 


O 


Obagi skin classification, 735, 735t 
Occlusion, chin implants and, 417 
Office 
accreditation of, 16—17 
basis of, |7 
drawbacks in, | 7 
organizations, | 7 
features of, 16, | 6f 
staff of, importance of, 16 
well-run, goals of, 16 
“Ogee curve” of cheek. see “S curve” 
of cheek. 
Online reviews, dealing with, 3 | 
Ophthalmic branches, of trigeminal 
nerve supplying nose, 
3395, 9) 
Oral commissure, injectable fillers in, 
582-586, 585f-587f 
untreated/treated, 588f 


Oral health, midface implants and, 396, 


397f 


Orbicularis oculi muscle, 40f, 260-261, 


261 f-262f 
in lower eyelid 
hypertrophic, 264, 266f 
excision of, in skin pinch 
technique, 290-29 | 
pretarsal, 269 
skin-muscle approach for 
lower blepharoplasty 
for, 294 
trimming of, in skin-muscle 
approach for lower 
blepharoplasty, 295 
medial 
as depressors of brow, 539 
as Injection sites for glabellar 
rhytids, 543, 543f 
in upper-lid incision, in 
blepharoplasty, 280, 28 If 
Orbicularis oris muscle, 40f 
botulinum toxin type A of, for 
“lipstick lines”, 553 
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in chin implant, 421f 
dysfunction of, macrocheilia from, 
64 | 
Orbicularis retaining ligaments, laxity in, 
in aging upper eyelids, 7 
Orbit 
anatomy of, 260-262 
in blepharoplasty, 267, 267f 
Orbital septum, 261, 262f—263f 
incision of, in upper lid 
blepharoplasty, 280-282, 
28 |f 
Orthognathic surgery, requirement of, 
in rhinoplasty evaluation, 
336, 338f 
Osteocutaneous ligaments 
location of, 40 
in midfacial aging, 7 
Osteomyelitis, complicating chin 
implants, 444f 
Osteoporosis, facial aging and, |, 2f 
Osteotomy(ies), dorsal hump reduction 
and, 352 
lateral, 358-359, 363f, 365f 
medial, 359, 364/—365f 
micropuncture, 364f 
Sliding, 359, 364f 
Otoplasty, cosmetic, 473-532 
adjunctive earlobe surgical 
procedures with, 
516-517 
case presentation of, 505, 
506f—5 | Of, 
505.e1f-505.e3f 
complications of, 510-516, 
510f-514f, 51 l.elf 
hematoma as, 510-511, 5137, 
5| lelf 
tissue necrosis as, 510 
for conchal bowl cartilage excess, 
495-502, 497f—502f 
for correction of protruding earlobe, 
505, 505f-S06f 
Davis procedure for, 496, 
498f}—50 If. see also Davis 
procedure, for conchal 
bowl cartilage excess. 
infections in, 516, 518f 
Mustardé, for antihelical fold 
reconstruction, 483-495, 
484f. see also Mustardé 
otoplasty, for antihelical 
fold reconstruction. 
postoperative otoplasty problems in, 
511-515, 515f-517f 
aggressive posterior conchal wall 
as, 515, 51/7 
asymmetry as, 512 
over-corrected ear as, 51 | 
“reverse telephone” ear as, 512, 
5 | 5f 
Straight line antihelix as, 515, 516f 
telephone deformity as, 512 
procedural timing, 479-48 | 
surgical 
procedures for, 482-483, 483f 
techniques for, 483 
Over-correction, complicating 
injectable fillers, 629-632 
Oxygenetix, synechiae and, 724, 


724.elf 

P 

Pain, complicating midface implants, 
408-413 


Papillary dermis peels, 748—749 


Parotid gland, 36f 
in facelift surgery, 38—39 
Parotid gland fistula, complicating facelift 
surgery, 158, 160f 
Parotidomasseteric (PM) cutaneous 
ligament, 42f 
Parotidomasseteric (PM) fascia, 37f 
Passes, in laser skin resurfacing, 
673—674 
Patient, of cosmetic facial surgery, |5 
caregiver of, during preoperative 
appointment, 24 
evaluation of, 15-3 | 
intraoperative period of, 24, 24f 
recovery of, 25-26, 26f—29f 
skin care regimen of, 21—22, 22f 
switching doctors, and uncourteous 
staff, |5—16 
unhappy, dealing with, 26-3 | 
Patient representatives, |6 
Patient screening, 22—23, 23b 
Patient service representative, |5 
Peel, chemical, 732—/55. see also 
Chemical peel; 
Resurfacing, skin. 
Peptides, 663 
Periodontal disease, midface implants 
and, 396, 397f 
Perioral region 
aging of, 10, | Of 
filler techniques for, 580-586 
facial framing as, 620, 620f 
mentolabial fold augmentation as, 
587, S9Of 
oral commissure injection as, 
582-586, 585f-587f 
philtral columns as, 580-581, 
582f 
vertical lip rhytids, injectable filler 
for, 581—582, 582f 
Perioral treatment, botulinum toxin 
type A for, 553, 553f 
before-and-after picture of, 554f 
Periorbital areas 
aging conditions of, 262-264, 266f 
festoons of, 266f 
pigmentation of, 263—264 
Periorbital laser skin resurfacing, 
691-695, 695f—696f 
Periorbital region, facial framing of, 620, 
620f 
Periosteum, 36f 
“Perleche.” see Angular cheilitis. 
Phenol peels, for chemical peel skin 
resurfacing 
mechanisms of actions, 739 
techniques, 746 
Philtral columns, 580-581, 582f 
Photoaging, skin, 4 
histologic effects of, 4, 4b 
mechanisms by, 658 
Photodamage, to skin, 3—4 
Photographs 
before-and-after. see also under 
specific procedure, e.g. 
Blepharoplasty, before-and- 
after images of. 
as marketing tools, consent for, 
27 | 
preoperative series of, 271, 2/2f 
for treatment planning, for 
rhinoplasty, 333, 334f 
Photoprotection, 663—664 
Photothermolysis, selective, in laser 
therapy, 668 
Pictures, for consult, 19 
Piercing devices, disposable, 522, 525f 


Pigmentation, periorbital, 263—264 
Pilosebaceous units, in laser skin 
resurfacing, 6/72, 6/3f 
“Pink sign,” TCA peels, 740—/4 | 
Pityrosporum infection, complicating 
laser skin resurfacing, 710, 
7\Of 
Platysectomy, 81, 83 
Platysma, 8| 
cutaneous ligament, 42f 
suspension of, posterior, 90-1 12, 
92f-94f 
Platysmal banding, in aging neck, | 2, 
| Qf 


botulinum toxin type A for, 
559-562, 561f-562f 
Platysmaplasty, corset, midline, 77 
“Platysmorrhaphy”, 77 
Plication, 77 
definition of, 184, | 85f 
Poisoning, from sausage, 533 
Polly Beak deformity, 327, 330f 
Polyethylene implants, porous, 
drawbacks of, 393 
Polyhydroxy acids (PHAS), 661—662 
Polytetrafluoroethylene implants, 
expanded, 393 
Porous polyethylene implants, 394t 
drawbacks of, 393 
Postauricular scars, | |5.e/f 
Postauricular skin flap, for Mustardé 
sutures, 530-53 | 
Posterior auricular incision, for facelift, 
54 
placement of, 54-55 
Posterior auricular muscle, 477, 478f 
Post-inflammatory hyperpigmentation 
(PIH), in skin resurfacing, 
753f-/54f, 754 
Potassium hydroxide (KOH) slide prep, 
750-753 
Power-assisted liposuction, 773-781, 
Iire 
“Preauricular” incision, for facelift 
surgery, 52—53 
Preauricular parotid cutaneous 
ligament, 42f 
Prejowl sulcus, injectable fillers for, 
605, 606f 
Preoperative appointment, 23—24, 24f 
Pretragal incision, 52—53 
Pretunneling, in facelift surgery, 7 l-72, 
72f-/3f 
Procerus muscle(s) 
as depressors of the brow, 539, 
g3 
as injection sites for glabellar rhytids, 
543 
transection of, in transfollicular 
subcutaneous brow and 
forehead lift, 208, 2 10f 
Prolapse 
lower-lid, 269 
of periorbital fat pads, 263—264 
Prolonged erythema, in skin 
resurfacing, 754-755 
Prominauris, 478, 479f 
Prophylactic antibiotics, in skin 
resurfacing, 750-753 
Proportions, of face, rhinoplasty and, 
323p 32A 
“Props,” during consult, 20, 20f 
Protein denaturants, in chemical peel 
skin resurfacing, 738-739 
phenol peels, 739 
trichloroacetic acid peels, 738-739, 
137, 376" 


Pseudoherniation, fat 
of eyelid, 263-264 
lower-eyelid, fat transposition for, 
315-317 
Pseudo-hyperpigmentation, 735—/36 
Pseudo-hypopigmentation, 735—/36 
Pseudomonas 
infection, laser skin resurfacing and, 
711-712, 712f 
in otoplasty, 516 
Psychological stability, in determining 
status for potential 
cosmetic facial surgery, 
45—46 
Ptosis 
eyebrow, from aging, 262-263 
eyelash, 268 
upper-eyelid, postoperative, in 
blepharoplasty, 306-307, 
307f 
Pull test, for lower-lid laxity, 268-269, 
2/0f-27 1f 
Punctal ectropion, 269 
PureGraft system, 6l6.elf 
Purse string fixation, of SMAS, 85 


Q 


Quadrangular cartilage, in nasal septum, 


328,3327 
harvesting of, 355-356, 360/-36 If 


4-Quadrant blepharoplasty, facelift with, 


I 17f-120f, 1 15.e2f, 
| 15.e5f-115.e6f 


R 


Radiesse, 570 
migration of, 628.e If 
Radiowave microneedle 
for fat pad resection, in 
blepharoplasty, 283 
for upper lid blepharoplasty incision, 
279, 280f 
Recovery, 25-26, 26f—29f 
in determining status for potential 
cosmetic facial surgery, 46 
Reduction cheiloplasty, 642-653, 
646f-648f. see also Lip 
reduction. 
consultation for, 642-647, 646f 
diagnosis for, 642—647, 646f 
Reepithelialization 
laser skin resurfacing and, 6/72, 6/4f 
post-laser care and, 690, 690f—69 If 
Regional facial aging, 3—4 
Rejuvenation, goal of, 756, /5/f 
Residual fat pads, 309-310, 31 If 
Resorbable retention posts, for brow 
lift fixation, 246 
Restylane Lyft, treatment for cheek, 
600f 
Resurfacing, skin, 668-73 | 
by chemical peel, 738—/47. see also 
Chemical peel. 
combination procedures, 
746—747, 747f 
mechanisms of actions, 738—739, 
738t 
techniques, 740—746 
complications of, 749-755, 
752f-/53f 
contact dermatitis as, 753, /53f 
dyschromia as, 753—754, 
753f-/54f 
infections as, 7/50—/53 
inflammatory conditions as, 754 


irritant dermatitis as, 753, /53f 


prolonged erythema as, 754-755, 


755f 
scarring as, 754-755, /55f 
contraindications to, 733—734, /34f 
evaluating skin type in, 734-736, 
J336 130) 
herpes prophylaxis and, 737—/38 
laser, 668-73 |. see also Laser skin 
resurfacing. 
postoperative care, /48—/49, 
748.e lf 
light peels, 748 
medium-depth peels, 748-749, 
748f—752f, 
749.e|f-/49.e2f 
skin conditioning in, 736—737 
Resveratrol, 663 
“Retinacular cutis”, 36 
Retinoids, 660—66 | 
Retraction suture, in lower-eyelid 
blepharoplasty, 286, 287f 
Retrobulbar hematoma, complicating 
blepharoplasty, 301, 
302f-303f 
Retrobulbar hyaluronidase injection 
technique, 625b 
Retropulsion, to evaluate fat pad 
prolapse, 263—264 
Retrotragal incision, 52—53 
“Reverse telephone” ear, 512, 515f 
Revision facelift, | 30 
Rheology, 570-57 | 
Rhinophyma 
as complication of fractional laser 
resurfacing, 729—730, 
729f-730f 
rhinoplasty and, 333, 335f 
Rhinoplasty, 323—392 
alar base reduction in, 365-372, 
372f-374f 
anesthesia for 
general, 340-341 
local, 343-344, 347f 
case presentations for, 380 
closed, 344—348 
incisions for, 342, 343f, 345 
sequencing in, 348 
typical sequence for, 348 
complications and treatment of, 
374-379 
asymmetries as, 377—379 
bleeding as, 374-375, 377f 
depressions as, 3//—379 
ecchymosis as, 3/5, 3/7/f 
graft exposure as, 376—377, 3/8f 
hematoma as, 374 
infection as, 375—376 
irregularities as, 377-379 
prolonged postoperative edema 
as, 3/7 
wound breakdown as, 376—377 
consultation for, 333—337 
endonasal, 344—345. see also 
Rhinoplasty, closed. 
examination for, 333-337 
external, 348. see also Rhinoplasty, 
open. 
external nasal splint for, 372-373, 
375f 
external vs endonasal technique for, 
340-344, 340f 
incisions for, options for, 341—343 
injection, 599-601, 602f-603f 
before-and-after photographs of, 
603f-604f 
columellar injection, 603f 


dorsal hump deformity, 602f 
nasal dorsum, 602f 
nasal tip, 602f—603f 
intravenous (IV) sedation for, 
340-34 | 
nasal dressing in, 372—374 
nasal tip procedures in, 352-356 
major tip support categories and, 
356 
minor nasal tip support categories 
and, 356 
septal harvesting and support for, 
355-356, 36If 
open, 348-352 
before-and-after photographs of, 
38 If, 383f-386f, 
388f-389f 
benefit for, 348 
flap elevation for, 349-352, 
351f-352f 
incisions for, 341, 341f, 349 
sequence for, 348-349 
skeletonization in, 349-352, 
35 1f-352f 
technique for, 349-352 
postoperative care for, 373—374 
terminology of, 323, 324f 
treatment planning for, 337 
wound closure in, 372-374 
Rhytidectomy, cervicofacial, 32-187. 
see also Cervicofacial 
rhytidectomy. 
Rhytids, 32 
periorbital, injectable fillers for, 605 
Rim incision, for rhinoplasty, 343f, 
346-347 
Risorius, 40f 
Rolling scars, laser treatment for, 696, 
696f 
“Romo-Guard", 531, 531f 
Rubin osteotome, in reduction of 
dorsal hump, 352, 
359-364, 362f 


S 


“S curve” of cheek, 595-596, 597f 
Saddle nose deformity, rhinoplasty 
consultation of, 334 
Safety, of laser skin resurfacing, 
675—676, 6/5.elf 
Salicylic acid peels, 740—746 
Sausage, poisoning from, 533 
SCAAR FX laser treatment, 686, 687f 
Scalp, aging in, 4 
Scar(s) 
complicating post-laser skin 
resurfacing, 718, 
720f-721f 
as complication in blepharoplasty, 
305, 306f 
incisional modality and, 305 
direct excision of, laser skin 
resurfacing and, 698-699, 
701 f—702f 
laser treatment of, 695-699 
surgical, laser skin resurfacing of, 
697-698, 699f—/00f 
traumatic, laser skin resurfacing of, 
697-698, 699f—/00f 
Scarring, in skin resurfacing, 754—/55, 
755f 


Scissor dissection, in facelift surgery, 66, 


66.elf 
Scleral show, in ectropion, 269 
Scott, Allen, 533-534, 534.elf 
Screening, patient, 22—23, 23b 


Screw fixation 
of chin implants 
in intraoral approach, 425, 
427f 
in submental transcutaneous 
approach, 427f, 43 1-432 
of mandibular angle implants, 449, 
452,454 
of midface implants, 403, 404/—405f 
Scroll region, of nose, 328, 33 If 
Sculptra, 5/0, 608-611, 61 If 
before-and-after photographs of, 
61 If 
Sebaceous glands, of nose, swelling or 
growth of, with aging, 10 
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Sedation 
for blepharoplasty, 278 
intravenous (IV) 
for lip reduction procedures, 64| 
for rhinoplasty, 340—34 | 
for traditional fractional CO, laser 
skin resurfacing, 680 
Selective photothermolysis, in laser 
therapy, 668 
Self-injection, complications of, 
628-629, 63 If 
Sentinel vein, protection of, during 
endoscopic brow and 
forehead lift dissection, 
240, 24 1f 
Septal cartilage, harvesting of, for 
grafting in rhinoplasty, 
355-356, 360f-361f 
Septoplasty 
in closed rhinoplasty, 348 
Killian incision for, 346-347, 346f 
transfixion incision for, 343, 346f 
Septorhinoplasty, before-and-after 
photographs of, 382f, 
387f, 390f 
Septum 
incision of, in skin-muscle approach 
for lower blepharoplasty, 
299,270, 
retraction of, relation of lower eyelid 
to globe and, 2/2, 2/2f 
Serial puncture technique, for lip 
enhancement, 576, 
57 6f 
Seroma(s) 
after facelift surgery, 140-141 
complicating endoscopic brow and 
forehead lift, 251, 254f 
complicating midface implants, 408 
complicating transfollicular 
subcutaneous brow and 
forehead lift, 224, 225f 
Shield graft, for nasal tip projection, 
BI; OO 
“Shoe string” platysmaplasty, 77 
“Short cut” facelifts, 34 
“Short face syndrome”, 418-419, 41 8f 
Short-flap subcutaneous dissection, for 
facelift surgery, 123 
“Short-scar”, 59 
Short-scar facelifts (SSFL), | 15-125, 
| 22f—|23f 
procedure for, 58-59, 59f, 59.elf 
surgical, 123—125, |24f-130f, 
[25.elf 
Sideburn incisions, in facelift surgery, 54 
Silicone implants, 393, 394t 
Silicone oil, liquid, injectable 
complications of, 621, 630, 
630f-63 If 
microdroplet injection of, 608, 608f 
“rice-grain’ technique, 608 
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Silikon 1000, 570, 608, 608.e lf 
before-and-after photographs of, 
608f-6 | Of 
SIMON (Single Immature Male Overly 
Narcissistic), 23 
Skeletonization, in open rhinoplasty, 
349-352, 351f-352f 
Skin 
anatomy of, 656—658, 658f 
conditioning, 736-737, 737f 


dimpling of, after treatment of SMAS, 


90-9 | 
evaluation of, 270-27 | 
excision, in facelift, | 00-108, 
1OIf}—109f 
eyelid, 260-26 | 
facial, aging of, 3—4, 4b, 6f, 36f, 38f, 
658—659, 659f, 732 
Fitzpatrick skin type for evaluation of, 
270 
genetic contributions to, 4 
injury, patient-induced, laser skin 
resurfacing and, 7 17-718, 
718f}-719f 
muscle, removal of, from eye, 283, 
284f 
of nose, thickness of, 324 
assessment of, 333 
phase of, 92-100, 95f-100f 
resurfacing of, 668-73 |. see also 
Resurfacing, skin. 
texture, 270 
translucency, 270-27 | 
trimming of, in skin-muscle approach 
for lower blepharoplasty, 
295 
type, evaluating of, 734—736 
Skin lightening agents, 662 
Skin pinch technique, with 
transconjunctival 
blepharoplasty, 290-294, 
292f—294f 
“Skin turnover cycle”, 656—657 
Skincare 
lifetime, 656—667, 657f 
regimen, 665f 
aggressive, 666f 
Skin-muscle approach, for lower 
blepharoplasty, 294-297, 
294f—298f. see also 
Blepharoplasty, lower 
eyelid. 
Skull implant, 469, 469f 
Sliding genioplasty, 458—462, 
458/—465f 
chin implants and, 419, 419f 
SMAS. see Superficial muscular 
aponeurotic system 
(SMAS). 
SMASectomy, 86 
Smoke plume, from laser therapy, 
evacuation of, 6/5—676, 
6/6f 
Smoking, as factor influencing facelift 
surgery, 45 
Snap test, for lower-lid laxity, 268, 
269f—270f 
Snellen chart exam, for blepharoplasty, 
266, 266.e2f 
Soft tissue fillers, for depressions after 
rhinoplasty, 377 
Spouse, of patient, in consult, 18 
Spreader grafts 
for dorsal hump reduction, 
364-365, 366f 
for internal nasal valve collapse, 
377-379 
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Staff 
for cosmetic surgery, |7—18, | 8f 
office, importance of, |6 
Staphylococcal infections, complicating 
laser skin resurfacing, 
710-711, ZI If 
Staphylococcus aureus, methicillin 
resistant, complicating 
laser skin resurfacing, 
712-714, 713f-715f, 
7\3.elf 
Steatoblepharon, 263-264, 269 
Stenson’s duct, buccal fat reduction 
and, 758-759 
Sternocleidomastoid muscle, vulnerable 
structures related to, 
39-40 
Steroids, oral, for postoperative 
edema, in facelift surgery, 
| 40-142 
Subcision, of depressed scars, 698, 
7OIf 
Subcutaneous fat, 658 
decrease in, in aging, | 
of face, 36f 
submental, 66 
Subcutaneous flap, in transfollicular 
subcutaneous brow and 
forehead lift 
dissection of, 203—208, 204f—2 | Of 
skin redundancy after, 208, 21 8f 
pretunneling of, 203—204, 205f 
Subcutaneous layer 
closure of, | 80f 
in facelift surgery, 36 
Submalar region 
deficiency in, 395, 396f 
implants for, 395 
volume loss in, 395, 396f 
Submental incision, for submentoplasty, 
64f 
Submental liposuction, 769—770, 
770f-772f 
in facelift surgery, 67—69, 68f—/0f 
Submental region, aging of, | 1—12, |2f 
Submentoplasty, 780-78 1, 781f—/82f 
submental incision for, 64f 
Subnasal lift, of lips, 640 
basis of, 640-64 | 
complications, 642, 645f-646f 
procedure, 641, 641 f—645f 
Sulcus 
hollow superior, in blepharoplasty, 
268 
prejowl, injectable fillers for, 605, 
606f 
Sunscreens, 663—664 
Superficial facial fascia (SMAS) layer, 
36f-38f 
Superficial (temporoparietal) fascia, 36, 
36f 
Superficial muscular aponeurotic 
system (SMAS), 37—40 
addressing, in facelift surgery, 84—89, 
85f-9 If 
controversy over, 37—40, 38f—42f, 
40.elf 
enclosing, 36f 
in facelift history, 35 
imbrication of, in facelift surgery, 
85-86 
physiologic function of, 38 
plication of, in facelift surgery, 85 
purse string fixation of, 85 
Superior auricular muscle, 477, 478f 
Superior labial artery, of nose, 324, 
326f 


Superior oblique muscle, in upper 
eyelid, 263f 
Supraorbital nerves 
incision markings of, for endoscopic 
brow and forehead lift, 
230-232, 232f 
paresthesia of, complicating 
endoscopic brow and 
forehead lift, 25 |—254 
protection of, during endoscopic 
brow and forehead lift 
dissection, 235, 236f 
Supratrochlear nerve(s) 
branches of, supplying nose, 333, 
333f 
incision markings of, for endoscopic 
brow and forehead lift, 
230-232, 232f 
protection of, during endoscopic 
brow and forehead lift 
dissection, 235, 236f 
Surgeon 
availability of, 2 | 
meeting with, 19-22, 22f 
with staff, 20, 20f 
Surgery 
complications after, 30 
day of, 24 
post, 24-25, 25f 
Surgical marker, 5Of 
Surgical predictions, | 9—20 
Surgical scars 
complications involving facelift 
surgery, 166-172, 
7 |f-173f 
laser skin resurfacing of, 697-698, 
699f—/00f 
Suture(s) 
canthopexy, for lower eyelid, 313, 
3 | 4f 
complications from, in facelift 
surgery, 135f, 160, | 60f 
gut, for incision closure, in chin 
implants, 425, 428f 
for incision closure, in endoscopic 
brow and forehead lift, 


290,290) 
for lip reduction closure 
final, 643f 
key, 650 


nylon, for incision closure, in upper 
lid blepharoplasty, 
284-285, 285f 
Prolene 
in brow lift fixation, 248f 
extrusion of, complicating 
endoscopic brow and 
forehead lift, 254, 255f 
reactions or infections from, 
complicating facelift 
surgery, 16| 
retraction, in lower-eyelid 
blepharoplasty, 286, 
28/f 
to “tack” incision, in upper lid 
blepharoplasty, 284-285, 
284f-285f 
for transfollicular subcutaneous brow 
and forehead lift 
interrupted, 213, 21 6f 
key, 1997, 210,212, 21 5f 
in upper-lid incision, in 
blepharoplasty, 283, 284f 
Vicryl 
in brow lift fixation, 246 
in chin implants, 427f 
“Sweet spot”, 85 


Swelling 
after cosmetic surgery, 28f 
complicating injectable fillers, 627, 
628f 
injecting to bone, 594f 
“Swiss cheese”, 7 1—72 
Synechiae, complicating laser skin 
resurfacing, 7 19—724, 
722f—724f, 724.elf, 
T226 720.elf 


F 


Tarsus, 260, 261f 
Tattoos, eyebrow, complicating 
transfollicular 
subcutaneous brow and 
forehead lift, 195 
Taylor mandibular angle implant, 
446—447, 446f-447f 
TCA. see Trichloroacetic acid (TCA) 
peel. 
TCA-Blue Peel, 741—746, 742f—/46f 
Tear trough deformity, 7 
injectable fillers for, 59 1-599, 
595f—596f 
aging, 594f 
before-and-after photographs of, 
594f, 596f-597f 
complications of, 629f, 636f 
“Telephone deformity”, 512 
Temporal bone, 36f 
Temporal dissection pocket, 240f 
Temporal fixation, in endoscopic brow 
and forehead lift, 
249-250, 249f-250f 
Temporal implants, standard, 469-470, 
470f-472f 
Temporal region, injectable fillers for, 
619, 619F 
Temporalis, 36f 
Temporomandibular dysfunction 
(TMD), 556 
neurotoxins for, 564—565 
“Temporoparietal fascia”, 36 
Terminal platysma fibers, 40f 
TFSBEL. see Transfollicular 
subcutaneous brow and 
forehead lift (TFSBFL). 
3 mm bullet-tip harvesting cannula, 
612, 612f 
Three-dimensional fillers, vascular 
complications of, 
621—626 
intravascular injection 
nonocular, emergent treatment 
for, 624b 
preventive measures to avoid, 
624b 
mechanism and anatomy of, 622, 
622f 
“Tiger territory”, 38 
Tip suturing techniques, for dorsal 
hump reduction, 365, 
369f-370f 
Tissue(s) 
breakdown, complicating 
transfollicular 
subcutaneous brow 
and forehead lift, 224, 
226f 
injectable fillers, reaction to, 
626-635 
blanching, 625, 625f—626f 
loss/necrosis of, 625, 626f—62/f 
loss/necrosis of, complicating 
otoplasty, 510 


Titanium fixation screws, 258f 

TIVA. see Total intravenous anesthesia 
(TIVA). 

Topical agents, in skin, 660-662, 66lt 

Topical anesthesia 

for injectable filler administration, 
574 

for nasolabial fold augmentation, 
588-589 

Topical regimen, in skin, 667f 

Topical skincare products, categories of, 
664t 

Total intravenous anesthesia (TIVA), 60 

Traditional (aggressive) CO, laser skin 
resurfacing, 674 

Tragus, distinct, 52 

Transcartilaginous incision, for 
rhinoplasty, 342, 343f 

Transcolumellar incision, for rhinoplasty, 
341-342, 342f 

Transconjunctival approach, for lower 
eyelid blepharoplasty, 
285-297. see also 
Blepharoplasty, lower 
eyelid. 

Transconjunctival incisions, in 
blepharoplasty, 285—286, 
287f 

closure of, 287-288, 290f 

Transconjunctival (TC) technique, for 
lower-eyelid 
blepharoplasty, 285—288, 
286f 

Transdomal incision, for septal 
harvesting, 355-356, 360f 

Transfixion incision 

for rhinoplasty, 343, 345-346, 346f 
for septoplasty, 343, 346f 

“Transfollicular approach,” to brow and 
forehead lift, 191. see also 
Transfollicular 
subcutaneous brow and 
forehead lift (TFSBFL). 

Transfollicular incision 

crafting, 197-199, |98f-199f 

geometry of, 199—200 

and healing, 200-203, 201 f-203f 

irregular, random, undulating 
configuration of, 200, 200f 

large triangular configuration of, 
199—200, 200f 

pattern of, 197 

placement of, 198, |99f 

small triangular configuration of, 
199—200, 200f 

Transfollicular subcutaneous brow and 
forehead lift (TFSBFL), 
191-229 

anatomic structures encountered 
during, 207, 208f 
anesthesia for, 203, 204f 
before-and-after results of, 
2 | 8f-223f 
blepharoplasty with, 195, | 95f—| 96f 
simultaneous, 203-213, 204f 


brow depressors transection in, 208, 
2 | Of 
complication for, 2 | 6—224 
ecchymosis as, 2 |6—224, 224f 
hematoma as, 224, 225f 
necrosis as, 224, 225f 
seroma as, 224, 225f 
suture line dehiscence as, 224, 
225f 
tattooed eyebrows as, 195 
tissue breakdown as, 224, 226f 
compromised result in, 224, 226f 
diagnosis for, 193—195 
disadvantages of, 192-193, |95f 
endoscopic brow and forehead lift 
compared with, 192, 


(940, |94f 
facelift surgery and, similarity of, 192, 
|93f 


hair washing after, 213 
hairline scar considerations in, 
227—229 
frontalis muscle, depression in, 
228-229, 229f 
hypopigmentation as, 227—228, 
22/f-228f 
problematic incision as, 227, 22/f 
scalp paresthesia as, 227-228, 
228f 
unilateral frontalis muscle 
dysfunction, 229, 229f 
with widow's peak, 200, 20!f 
healing after, 200-203, 2037, 214, 
216, 217f-218f 
hemostasis in, 208, 21 8f 
incision for, crafting, 197—199. see 
also Transfollicular incision. 
indications and contraindications for, 
195, 196b 
instrumentation for, 196, 197f 
interrupted sutures in, 213, 21 6f 
key sutures in, 199f, 210, 212, 215f 
laser skin resurfacing with, 213, 217f 
medial brows in, centralized incisions 
of, 224f 
operative technique in, 203-2 13 
postoperative phase of, 213-2 16 
preoperative incision markings for, 
Eei 
redundancy of skin in, 191—192, 
| 92f 
scar after, 224, 226f 
scar revision in, CO, laser 
resurfacing for, 227, 22/f 
skin cutback in, 210-212, 21 |f-215f 
skin excision in, 212-213, 
21 5f-217f 
subcutaneous flap in 
dissection of, 204f—210f, 208 
skin redundancy after, 208, 
21 8f 
pretunneling of, 203—204, 205f 
surgical technique of, 195-197, 
| 95f-1 98F 
unilateral procedure in, 224, 226f 


Traumatic scars, laser skin resurfacing 
of, 697-698, 699f—/00f 
Triamcinolone, for earlobe keloids, 
O21), aLe 
Trichloroacetic acid (TCA) peel 
in chemical peel skin resurfacing 
mechanisms of actions, 738-739, 
For T3725 
techniques, 740-741, 741 f-/42f 
in transconjunctival blepharoplasty, 
289-290, 29 |f 
Trichophylic, trichophytic differentiated 
from, 19| 
Trichophytic, trichophylic differentiated 
from, 19| 
Trichophytic incision, 197. see also 
Transfollicular incision. 
Trigeminal nerve, maxillary branches 
of, supplying nose, 333, 
SER i 


Tripod concept, of lower lateral 
cartilages, 353, 355f 
Tulip facial fat grafting cannulas, 
6l6.elf 
Tumescent anesthesia 
for cervicofacial liposuction, 766, 
766f-767f, 766.elf 
for endoscopic brow and forehead 
lift, 232 
for facelift surgery, 60-61, 61f-62f, 
6l.elf 
for fat extraction, 612, 612f 
for transfollicular subcutaneous brow 
and forehead lift, 203, 
204f 
Turkey wattle, 57 
Tyndall effect, 632, 634f 


U 


Ultra-deep CO, ablative laser 
treatment, 686, 687f 

Ultralight fractional CO; laser skin 
resurfacing, 6/74 

Ultrasonic-assisted liposuction, 777, 
77/8f 

Under-correction, complicating 
injectable fillers, 629-632, 
63 |f-632f 

Upper blepharoplasty, facelift with, 
| 20f 

Upper lateral cartilage, of nose, 
anatomy of, 328, 33 1f 


V 


Van Ermengem, E., in botulism, 
Ebe 

Vanicream cleanser, for post-laser care, 
690 

Vaniply, 689 

Vaniply line, of skincare, for post-laser 
care, 689.elf 

Varicella zoster virus (VZV), in chemical 
peel, 737-738 


Vein, sentinel, protection of, during 
endoscopic brow and 
forehead lift dissection, 
240, 2415 

Vermilion outline of lip, creating, 
577-578, 577/f-57/8f 

Vermilion tissue, 639, 639f 

Vertical lip rhytids 

botulinum toxin type A for, 553, 
554f 
before-and-after picture of, 554f 





injectable filler for, 581-582, A 

582f-583f U 

before-and-after photographs of, = 
583f-585f 


Vicryl sutures 
in brow lift fixation, 246 
in chin implants, 427f 
Vinegar, for post-laser care, 689-690 
Visual acuity testing, 266 
Vitamin C, 662—663 
Vitamin E, 663 
Vomer, in nasal septum, 328, 332f 


W 


Water-assisted liposuction, 777—778 
“Weekend” facelift (WEFL), | 15-125, 
|22f-123f 
surgical procedure of, 123-125, 

|24f-130f, 125.eIf 
WEFL. see “Weekend” facelift 
(WEEFL). 
Weir type resections, for rhinoplasty, 
342-343, 345f 
Widow's peak, transfollicular 
subcutaneous brow and 
forehead lift scar with, 
200, 20 1f 
Witches chin, 11, | If 
Wound breakdown, complicating 
rhinoplasty, 376-377 
Wound dehiscence 
complicating blepharoplasty, 303, 
304f 
complicating mandibular angle 
implants, 453, 456f 
in facelift surgery, 163, |64f 


X 
Xanthelasma, of eyelids, 264 


Z 


Zygomatic arch, 36f 
Zygomatic cutaneous ligament, 
42f 
Zygomaticotemporal nerve, medial, 
protection of, during 
endoscopic brow and 
forehead lift dissection, 
240, 241f 
Zygomaticus major, 40f 
Zygomaticus minor, 40f 
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